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Chronic musculoskeletal disorders
Musculoskeletal disorders are currently the most common cause of pain 
and chronic disability. In surveys carried out in Canada, the USA, and 
Western Europe, the point prevalence of physical disabilities caused by a 
musculoskeletal disorder is estimated at 4–5 percent of the general adult 
population. The prevalence is higher among women and increases markedly 
with age. Moreover, the pain and physical disability from musculoskeletal 
disorders affect social functioning and mental health, and diminishes quality of 
life [1-3].
According to the International Classification of Diseases (ICD-10) 
musculoskeletal disorders belong to the category of diseases of the 
musculoskeletal system and connective tissue [4]. They encompass a 
spectrum of disorders, from those of acute onset and short duration to lifelong 
dysfunctions. The primary musculoskeletal dysfunctions include osteoarthritis, 
inflammatory arthritis (principally, rheumatoid arthritis), back pain, 
musculoskeletal injuries (such as sports injuries), crystal arthritis (such as gout), 
and metabolic bone disease (principally osteoporosis). Other disorders included 
in this category are, amongst others, joint derangements, scoliosis, myositis, and 
fibromyalgia [4]. 
Table 1 Disability adjusted life years for musculoskeletal dysfunctions [3]
  Daly’s (x 1000) 
Osteoarthritis  16.4
Rheumatoid arthritis  4.8
Other musculoskeletal disorders  8.7
All musculoskeletal disorders  29.8
Musculoskeletal disorders make up two percent of the global economic disease 
burden [3]. They are a major cause of years lived with disability in all continents 
and economies (Table 1). Musculoskeletal complaints are the most common 
medical causes of long-term absence because of sickness in developed countries. 
They also are common reasons for people claiming disability pensions [5].12       Chapter 1
This thesis focuses on two chronic musculoskeletal disorders: (early) 
osteoarthritis and fibromyalgia. Despite their pathophysiological differences, 
osteoarthritis (OA) and fibromyalgia (FM) are linked by their expression in the 
musculoskeletal system and connective tissue. Both patients with OA and FM 
experience disabilities and physical symptoms like pain, stiffness or fatigue, 
resulting in effects on the psychosocial status of patients as well as their social 
environment [6, 7].
The impact of musculoskeletal disorders on individuals and society is expected 
to increase dramatically. Many of these disorders are more prevalent and have a 
greater impact in older patients. The predicted ageing of the world’s population 
will increase the number of people affected by these disorders. In addition, 
changes in lifestyle factors, such as increased obesity and lack of physical 
activity will further increase the burden [1].
In both OA and FM there is a need to further investigate symptoms, disability 
and participation and their links, as well as the impact on health and possible 
ways to influence this and prevent limited work and social participation. 
To stress the importance of giving attention to musculoskeletal disorders The 
United Nations, the World Health Organization and 37 countries initiated the 
Bone and Joint Decade 2000-2010. This global initiative intended to improve 
the lives of people with musculoskeletal disorders by raising public awareness 
of their growing burden on society, by promoting education and patients’ 
empowerment, by promoting cost-effective prevention, diagnosis and treatment 
and by enhancing understanding of musculoskeletal disorders through further 
medical and public health research. The Bone and Joint Decade initiative mainly 
focused on osteoarthritis, back pain, trauma and osteoporosis [www.bjd.org.au; 
www.usbjd.org].
At about the same time in the Netherlands the Dutch Arthritis Association 
(Reumafonds) funded the Cohort Hip and Cohort Knee (CHECK) study, a 
multicenter study in a cohort of 1002 people with complaints of hip and / or 
knee. This 10-year prospective study aimed at increasing insight into hip and 
knee OA’s nature, course and prognosis. Introduction        13
Osteoarthritis
Osteoarthritis (OA) is a slowly progressive, chronic, non-inflammatory disease 
which can occur in any joint but is most common in the hip, knee, and the 
joints of the hand, foot, and spine. OA is characterized by focal areas of loss of 
articular cartilage within synovial joints, which are associated with hypertrophy 
of bone (osteophytes and subchondral bone sclerosis) and thickening of the 
capsule. Subjects with OA usually present with pain, morning stiffness, joint 
stiffness after periods of rest or inactivity, and joint crepitating [8]. Risk factors 
for OA include age, gender, genetic factors, obesity, occupations causing 
repetitive joint trauma, physical activities / participation in sports, and 
continuous overuse of joints but underuse as well [7, 8]. The American College 
of Rheumatology has developed classification criteria for OA of the knee and 
hip, which include clinical and radiographic aspects [9]. 
For knee OA the clinical aspects are experience of joint pain during most of 
the days in the last month, together with at least three of the following six 
symptoms: age 38 years or more, crepitus during joint movement, morning 
stiffness of less than 30 minutes duration, palpable osteophytes, bone 
tenderness and no signs of inflammation like increased temperature. For the 
radiographic evaluation of OA a classification developed in 1957 by Kellgren 
& Lawrence is commonly used. This classification consists of 5 grades (0-
4) to establish the degree of joint damage, namely grade 0: no signs of joint 
damage; grade 1: doubtful narrowing of joint space and possible osteophytic 
lipping; grade 2: definite osteophytes, definite narrowing of joint space; grade 
3: moderate multiple osteophytes, definite narrowing of joints space, some 
sclerosis and possible deformity of bone contour; grade 4: large osteophytes, 
marked narrowing of joint space, severe sclerosis and definite deformity of bone 
contour. A score of 2 or more indicates the presence of OA [10]. 
For hip OA classification criteria are pain in hip joint, together with at least two 
of the following features: blood erythrocyte sedimentation is 20 mm after one 
hour, X-ray shows femoral or acetabular osteophytes and X-ray shows joint 
space narrowing. Recently, recommendations were developed for diagnosis 
of knee OA based on thorough clinical assessment alone. Both research 
evidence and expert consensus indicated that three symptoms, -persistent 14       Chapter 1
knee pain, morning stiffness and reduced function-, and three clinical signs, 
-crepitus, restricted movement and bony enlargement-, were the most useful 
for diagnosing knee OA [11]. In the Netherlands, however, GP’s usually set the 
diagnosis of OA based on clinical symptoms, localization of the joint problem 
and patient’s age [12]. Factors linked to disability in subjects with OA not only 
include these biomedical aspects but also psychosocial factors such as anxiety, 
depressive symptoms and cognitions about illness [13, 14].
Osteoarthritis accounts for the largest portion—52 percent of the total burden 
of musculoskeletal disorders in developing countries, and 61 percent of the 
total burden of musculoskeletal disorders in industrialized countries [1]. OA is 
associated with absence from work, inability to work and poor quality of life 
[15-17]. It is increasing as the world’s elderly population grows, and is the sixth 
leading cause of years lost to disability, accounting for 3% of the total global 
years of living with disability [3]. In 2000 in the Netherlands about 2.5% of the 
population was estimated to have OA of the knee. Its prevalence and burden 
is expected to increase substantially – up to 38% by the year 2020- because of 
ageing of the population, unhealthy modern lifestyle and elongation of working 
years [18].  
Still, in health care there is relatively little attention for OA; it seems to be 
considered an inevitable, commonplace consequence of ageing with few 
treatment options. Only recently the complexity of the disease is recognized, 
in that it does not solely involve the cartilage, or just one joint at a time, that 
systemic and biomechanical factors play a role and that there is no obvious link 
between changes in X-ray and pain, stiffness and disability [19]. 
At present there is no cure for OA. Often changes in lifestyle such as improving 
the physical activity pattern and adjustments of diet will help patients to cope 
with their OA with relatively minor health problems. In more severe cases 
pain medication, exercise therapy, education and behavioral interventions 
aim at controlling patient’s pain, change inappropriate cognitions, improve 
functioning, health-related quality of life and self-management. Ultimately, 
surgical treatments can be used [14, 20, 21].  Introduction        15
Fibromyalgia
Fibromyalgia (FM), formerly referred to as fibrositis, fybromyositis and 
muscular rheumatism,  belongs to the ICF category of diseases of the 
musculoskeletal system and connective tissue and is considered one of the 
rheumatic disorders. It has also been classified as chronic widespread pain. FM 
patients present with chronic pain, heightened response to pressure, fatigue, 
sleep disturbance, and joint stiffness. Some patients may also report difficulty 
with swallowing, bowel and bladder abnormalities, numbness and tingling, and 
cognitive dysfunction. Fibromyalgia is frequently comorbid with psychiatric 
disorders such as depression and anxiety and stress-related disorders such as 
posttraumatic stress disorder [6]. 
FM’s exact pathogenesis is unknown, but recent studies indicate involvement 
of abnormal pain processing within the central nervous system. There is 
still debate whether fibromyalgia is a disease, whether objective diagnosis is 
possible, and what should be considered essential diagnostic criteria. Physical 
examination and laboratory testing often do not show abnormalities, and many 
of the symptoms mimic those of other rheumatic disorders. In clinical settings 
FM diagnosis is often a process of elimination. For research purposes, in 1990 
the American College of Rheumatology (ACR) elaborated a set of classification 
criteria for defining FM. These criteria include widespread pain that has been 
present for at least three months and pain in 11 of 18 tender point sites on 
digital palpation. Pain is considered widespread when it is present in both 
sides of the body, and above and below the waist. In addition, axial skeletal 
pain must be present. The 18 tender points are indicated in Figure 1, at least 11 
of them should be painful (not just tender) during palpation performed with 
an approximate force of 4 kg / 39 newtons per cm2. The 1990 ACR criteria for 
including patients in FM research have become diagnostic criteria in clinical 
settings as well [6].    16       Chapter 1
             
Figure 1 Illustration of tender points
Tender points are located bilaterally as follows: occiput - at the suboccipital muscle insertions; low 
cervical - at the anterior aspects of the intertransverse spaces at C5-C7; trapezius - at the midpoint 
of the upper border; supraspinatus - at origins, above the scapula spine near the medial border; 
second rib - upper lateral to the second costochondral junction; lateral epicondyle - 2 cm distal to 
the epicondyles; gluteal - in upper outer quadrants of buttocks in anterior fold of muscle; greater 
trochanter - posterior to the trochanteric prominence; knee - at the medial fat pad proximal to the 
joint line [www.medicinnet.com]
Recently, a new case definition for FM that does not require a physical or 
tender point examination has been approved by the ACR. These simple clinical 
criteria use a widespread pain index (WPI), which indicates the number of 
body areas out of 19 in which the patient had pain during the last week, and a 
symptom severity scale (SS) which is the sum of the severity of fatigue, waking 
unrefreshed and cognitive symptoms measured on a 4-point Likert type scale 
(0 = no problem – 3 =  severe: pervasive, continuous, life-disturbing problems) 
plus the extent of somatic symptoms in general measured as 0 = no symptoms 
– 3 = a great deal of symptoms. FM can then be defined by (WPI >7 AND SS >5) 
OR (WPI 3–6 AND SS >9) [22].   
The prevalence of FM in the general population was reported to range from 
0.5% to 5% [23]. The female to male incidence ratio of FM approximates 9:1. A 
high prevalence was demonstrated among relatives of patients with FM. Several 
studies describe the high impact of FM on patients’ functionality, disability and 
quality of life [24, 25]. However, a literature review on work status of women 
with FM indicated that 34-77% of the women work. To find a level that matches 
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their ability, individual adjustments in the work situation are often needed [26]. 
Despite the complex and controversial construct of the illness, the results in 
terms of patient and societal burden are quite consistent. Lower self-reported 
health in subjects with FM is linked to more worries, more emotional coping, 
negative thoughts about the illness and less satisfaction with social support [27, 
28]. 
There is no known cure for FM. Multi-modal treatment programs are advised, 
which include pharmaceutical therapy, education, exercise therapy, behavioral 
treatment and relaxation techniques. These programs aim at reducing 
symptoms and at changing psychosocial factors related to FM in order to 
enhance coping behavior and self-management [29, 30]. 
Physical functioning, perceptions, and health in OA and FM 
Although OA and FM differ with regard to biomedical aspects, they may 
both have considerable consequences for a person’s health and functioning 
and negatively influence quality of life. The International Classification of 
Functioning, Disability and Health (ICF) provides a framework for measuring 
disability and health at an individual and at a population level. It uses lists 
to indicate health and health-related domains to help describe changes in 
body function and structure, level of capacity, level of performance and 
environmental factors. In the ICF model (figure 2), disability and functioning 
are viewed as outcomes of interactions between health conditions and 
contextual factors. It is build out of several components, namely health 
condition, body structure & body functions, activity, participation, and 
contextual factors (divided in environmental factors and personal factors). An 
interrelationship between all of these components is suggested by the arrows 
in the model, indicating determinants, consequences, and disease burden. The 
ICF model is based on a biopsychosocial perspective, taking into account the 
social aspects of and environmental influences on disability instead of seeing 
disability only as a medical or biological dysfunction. The ICF is thought to 
be useful in several areas such as in service provision, policy development, 
economic analyses, and research, because it provides consistent language and 
standardization which allows (international) comparison [31]. 18       Chapter 1
In the last decade ICF core sets, which are sets of categories out of the ICF, 
have been developed to serve as minimal standards for the assessment, 
communication and reporting of functioning and health for clinical studies, 
clinical encounters and multi-professional comprehensive assessment and 
management. It was possible to develop an ICF core set across a number of 
musculoskeletal disorders including OA, low back pain, osteoporosis and 
rheumatoid arthritis. But since the profile of functioning in people with chronic 
widespread pain differs considerably it could not be incorporated in the 
common core set. The core sets are now undergoing testing and validation [32].
Figure 2 The ICF model [31]
In both osteoarthritis and fibromyalgia, understanding of some specific ICF 
components and their interrelationships is lacking or ambiguous. Other theories 
or models are needed to further specify unclear links between body functions, 
activity, participation, contextual factors and health or specific components. 
One such theory focuses on work ability and its conditions and consequences. 
This work capacity - workload model by Van Dijk et al. (1990) describes how 
physical, chemical and psychosocial pressures, depending on the control 
options within the job, lead to overload and ultimately to health problems. 
Individual differences in the consequences of the workload are explained by 
differences in physical and mental qualifications of the employee. These include 
physical, cognitive and emotional aspects such as physical capacity, knowledge, 
skills, motivation and attitudes. This model provides a basis for exploring 
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In both osteoarthritis and fibromyalgia, understanding of some specific 
ICF components and their interrelationships is lacking or ambiguous. 
Other theories or models are needed to further specify unclear links 
between body functions, activity, participation, contextual factors and 
health or specific components. One such theory focuses on work ability 
and its conditions and consequences. This work capacity - workload 
model by Van Dijk et al. (1990) describes how physical, chemical and 
psychosocial pressures, depending on the control options within the job, 
lead to overload and ultimately to health problems. Individual 
differences in the consequences of the workload are explained by 
differences in physical and mental qualifications of the employee. These 
include physical, cognitive and emotional aspects such as physical 
capacity, knowledge, skills, motivation and attitudes. This model 
provides a basis for exploring factors that influence work participation in 
subjects with health problems such as musculoskeletal disorders [33]. 
One of the personal factors mentioned in the ICF model as well as in the 
model of Van Dijk are the cognitions of patients. Cognitions, or in case of 
musculoskeletal diseases illness perceptions, are described in the self-
regulatory theory or the common-sense model of illness representations 
by Leventhal and colleagues [34]. This model indicates the 
interrelationships between illness-related experiences (health condition), 
illness cognition (personal factors) and coping behavior (activity and 
participation). The self-regulatory theory refers to subjects being active Introduction        19
factors that influence work participation in subjects with health problems such 
as musculoskeletal disorders [33]. 
One of the personal factors mentioned in the ICF model as well as in the 
model of Van Dijk are the cognitions of patients. Cognitions, or in case of 
musculoskeletal diseases illness perceptions, are described in the self-regulatory 
theory or the common-sense model of illness representations by Leventhal and 
colleagues [34]. This model indicates the interrelationships between illness-
related experiences (health condition), illness cognition (personal factors) and 
coping behavior (activity and participation). The self-regulatory theory refers 
to subjects being active agents and decision-makers who will manage their 
thoughts, feelings, desires, and actions to achieve important goals, or in case 
of health threats, to maintain the status quo and return to the ‘normal’ state of 
health. Leventhal et al. (1980) tried to explain the self-regulation theory in health 
behavior and developed a parallel process model which describes that health 
threats generate both emotional states of fear and distress and a corresponding 
need for procedures for managing these emotions as well as a cognitive 
representation of the threat and a corresponding need for procedures to manage 
these threats. The emotional and the cognitive aspects are combined and result 
in specific action plans and coping procedures. Through an automatic internal 
feedback-loop the representations, resulting coping behavior and its effect on 
health or illness are appraised and representations will be adapted to the new 
situation. Cognitive representations of health threats (such as being confronted 
with symptoms or a diagnosis), also referred to as illness perceptions, are 
thought to consist of thoughts about identity, timeline, consequences, causes 
and controllability [34, 35]. 20       Chapter 1
Aims and research questions of this thesis
Little attention has been given to the impact of OA on working life whilst 
many people spent a lot of their time working, either in paid jobs or voluntary. 
Work participation in physically demanding jobs is known to be a risk factor 
for OA, but symptoms associated with OA could be indicative of limitations in 
work and social participation as well. Therefore, one of the main aims of this 
thesis is to study assessment of disability related to work in subjects with OA. 
The second aim is to analyze assessment and the role of illness perceptions in 
patients with FM, as they are thought to be important in coping, functioning, 
treatment adherence, treatment outcome and participation. The third aim 
of this thesis is to study the effects of educating patients with FM about the 
mechanisms that underlie their symptoms. These aims are addressed by the 
following main research questions:
Is reproducibility of the WorkWell Functional Capacity Evaluation  1. 
(FCE) in subjects with early OA of hip and / or knee sufficient to use a 
one-day instead of a two-day testing protocol? [chapter 2]
Are self-reported health and functional capacity of subjects with early  2. 
OA of hip and / or knee different from a reference group of healthy 
workers? [chapter 3]
Is functional capacity observed in subjects with early OA sufficient to  3. 
meet physical job demands? [chapter 3]
Are psychometric properties of the revised illness perception  4. 
questionnaire (IPQ-R) in Dutch FM samples acceptable? [chapters 4 & 5]
What are the illness perceptions of patients with FM and are they linked  5. 
to catastrophizing and quality of life? [chapters 4 & 5]
Is written education about the central sensitization mechanism  6. 
appreciated by patients with FM and is it effective in changing 
cognitions and quality of life? [chapters 6 & 7]     Introduction        21
Outline of the thesis
In chapter 2 and 3 data from a spin off-study of the Cohort Hip and Cohort 
Knee (CHECK) are used. Cohort participants from the regions Twente and 
Groningen (n=93) participated in functional capacity evaluation (FCE). One 
of the better known FCEs -the Work Well (WW) FCE- was used, which has 
shown acceptable validity and reliability in healthy subjects and in chronic low 
back pain patients. The WW FCE uses a two-day protocol consisting of several 
work related test items. This capacity test will become much more efficient 
when testing time can be reduced and testing on one day would be sufficient. 
Therefore in chapter 2 we assess the need for using a two-day protocol when 
testing functional capacity in subjects with early OA of the hip and / or the 
knee and analyze sources of intra-individual variation between the two days of 
measurement. In chapter 3 FCE scores and self-reported health of subjects with 
OA are compared to healthy working subjects to indicate the impact of their hip 
and knee complaints. 
     
Chapters 4 and 5 address all ICF domains in fibromyalgia and use Leventhal’s 
common-sense model as theoretical background. Based on the components of 
the common-sense self-regulation model, the illness perception questionnaire 
(IPQ) was developed to measure illness perceptions and make them more 
explicit. The revised version of this questionnaire shows good psychometric 
properties and is widely used. We responded to the encouragement to adapt the 
questionnaire to specific illness groups, by translating it to Dutch language and 
adding FM specific questions. In chapter 4 we study psychometric aspects of 
this adapted questionnaire and describe illness perceptions in patients with FM 
that had visited a physiotherapy practice at least ones in the past 10 years. For a 
better understanding of the illness perceptions in these patients with FM, they 
are compared to those in patients with other chronic disorders.
Chapter 5 further studies the psychometric properties of the Dutch language 
version of the IPQ-R in FM, describes illness perceptions in patients from the 
Dutch FM patient association support group and determines links between 
illness perceptions, catastrophizing and quality of life in this sample. 
In illnesses with unknown or unsure cause, course and consequences, such 
as in fibromyalgia and other musculoskeletal disorders, it seems important 22       Chapter 1
to provide patients with an extensive, evidence based explanation of the 
underlying mechanisms of their illness. The most likely explanation of 
symptoms in FM includes abnormal pain processing within the central 
nervous system, called central sensitization. In chapters 6 & 7 we aim to 
study appreciation and effects of written patient education about this central 
sensitization mechanism. Chapter 6 describes a study in which FM patients 
received a simple booklet explaining pain neurophysiology of which patients’ 
appreciation is measured as well as its links with pre- to post-treatment changes 
in illness perceptions, catastrophizing and perceived impact of FM on daily 
life. The aim of chapter 7 is to further study the usefulness of written education 
about pain neurophysiology in patients with FM. A more extensive explanation 
was used, a telephone call was included and participants were given the 
opportunity to ask questions about the booklet. The effectiveness of this 
approach is analyzed within a multicentre randomized controlled trial.   
In chapter 8 the main findings are summarized. The findings are discussed 
and methodological issues are described. Finally, implications and 
recommendations for research, policy and clinical practice are formulated.Introduction        23
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Abstract
Introduction: The Work Well Functional Capacity Evaluation (WW FCE) is a 
two-day performance based test consisting of several work-related activities. 
Three lifting and carrying test items may be performed on both days. The 
objective of this study was to assess the need for repeated testing of these items 
in subjects with early osteoarthritis of the hip and / or the knee and to analyze 
sources of variation between the two days of measurement.
Methods: A standardized WW FCE protocol was applied, including repeated 
testing of lifting low, lifting overhead and carrying. Differences and associations 
between the two days were calculated using paired samples t-tests, Intraclass 
Correlation Coefficients (ICC) and limits of agreement (LoA). Possible sources 
of individual variation between the two days were indentified by Wilcoxon 
signed rank’s tests. Pearson correlation coefficients were calculated for 
differences in performances between days and differences in possible sources of 
variation between days.
Results: 79 Subjects participated in this study, their mean (sd) age was 56.6 
(4.8) years, Median (min-max) WOMAC scores for pain, stiffness and physical 
function were 5 (0-17), 3 (0-7) and 14 (0-49), respectively. Median (min-max) 
SF36 physical function was 75 (5-95), and SF36 pain score was 67 (12-76). Mean 
performance differences ranged from -0.2 to -0.8 kg (p > 0.05). ICC’s ranged 
from 0.75 (lifting overhead) to 0.88 (lifting low). LoA were: lifting low 8.0 kg; 
lifting overhead 6.5 kg; carrying 9.0 kg. Pearson’s correlations were low and 
non-significant.  
Conclusions: All three tests show acceptable two-day consistency. WW FCE 
testing on two consecutive days is not necessary for groups of subjects with 
early osteoarthritis. Individual sources of variation could not be identified.
Key words: Functional Capacity Evaluation – osteoarthritis Functional Capacity Evaluation in subjects with Early Osteoarthritis       29
Introduction
Osteoarthritis (OA) is the most common form of arthritis and a cause of 
long term disability among adults. It is a slowly progressive, chronic, non-
inflammatory disease primarily of weight-bearing joints [1]. Risk factors for OA 
include age, occupations causing repetitive joint trauma, continuous overuse 
of joints, obesity, physical activities / participation in sports, gender and 
genetic factors [1,2]. The American College of Rheumatology has developed 
classification criteria for OA of the knee and hip, which include clinical and 
radiographic aspects [3]. Clients with OA usually present with pain, morning 
stiffness, joint stiffness after periods of rest or inactivity, and joint crepitating [1]. 
OA is associated with absence from work, inability to work and poor quality of 
life [4-6]. 
The ability to perform daily activities is considered one of the most important 
outcome measures for patients with OA of the hip or knee [7]. To have a 
complete overview of patients’ abilities is  important for health related 
decisions, for example in referring to medical treatment and in return to 
work issues. Also for determining the outcome of clinical trials in OA a 
comprehensive measurement of (dis)abilities should be used.
Use of self-reported measures is generally preferred over performance based 
testing, because questionnaires are mostly well-validated, less expensive and 
less time consuming [7-9]. However, in several studies performance based tests 
have demonstrated to provide complementary information on degree of (dis)
abilities. The authors of these studies recommend using both a performance 
based measure and a questionnaire to obtain a more comprehensive picture of 
the ability of the patient [10-12]. 
Performance based testing can be done by using Functional Capacity 
Evaluations (FCEs), which are performance based batteries of tests aimed at 
measuring functional abilities. One of the better known FCEs is the Work Well 
(WW) FCE. The WW FCE consists of 28 tests that measure activities such as 
lifting, carrying and bending [13,14]. Psychometric properties of this FCE have 
been investigated in patients with chronic low back pain (CLBP) and in healthy 
subjects. Support was found for aspects of validity [15-17].  In patients with 
CLBP and in healthy subjects acceptable reliability of the WW FCE was found 30       Chapter 2
[18-20]. The original FCE demands testing on two consecutive days, with a 
total testing time of 4 to 5 hours. Three items - lifting low, lifting overhead and 
carrying – may be tested twice, once on each consecutive day [14]. However, it 
is not clear whether this two day testing is necessary in patients with OA. The 
WW FCE will become much more efficient when testing time can be reduced 
and testing on one day would be sufficient. To our knowledge, the need for 
repeated measurements of these three items has not been studied in OA before. 
Therefore the objectives of this study were to investigate stability of three 
FCE test items (lifting low, lifting overhead, carrying) in subjects with OA on 
two consecutive days, to analyze consistency of individual test results, and to 
analyze whether pain, hip and / or knee complaints and disease  severity are 
possible sources of individual variation between both days. Functional Capacity Evaluation in subjects with Early Osteoarthritis       31
Methods
Subjects
Subjects participating in a large cohort study (Cohort Hip and Cohort Knee; 
CHECK [21]) were asked also to participate in this study. Inclusion criteria 
were: age between 45 and 65 years, pain and / or stiffness in hip and / or knee 
and never or not longer than 6 months ago visited the general practitioner for 
these symptoms for the first time. Subjects were excluded when they had any 
other pathological condition that could explain the existing complaints (e.g. 
other rheumatic disease, previous hip or knee joint replacement, congenital 
dysplasia, osteochondritis dissecans, intra-articular fractures, septic arthritis, 
Perthes’ Disease, ligament or meniscus damage, plicasyndrome, Bakers cyste) 
or co-morbidity that did not allow physical evaluation and/or follow-up of at 
least 10 years, malignancy in the last 5 years, and inability to understand the 
Dutch language. Participant selection methods are described extensively by 
Wesseling et al. (2008) [21]. Written informed consent was obtained from all 
participants. The local ethics committee approved the study. 
Procedures
After an introduction of the FCE procedures, subjects were briefly instructed on 
how to perform each test. The evaluator first showed each test once. In this way, 
a total of 12 tests were performed on day 1 and 13 tests on day 2. The tests of the 
WW FCE protocol have been described elsewhere [19,20]. The first three tests of 
day 1 (lifting low, lifting overhead and carrying) were repeated on the second 
day. The first test consisted of lifting a weight from the floor to a table at waist 
height for 5 times with gradually (4-5 increments) increasing amounts of weight 
until maximum. With lifting overhead, the ability to lift a weight from waist 
height to crown height was assessed, in 5 times and with increasing the amount 
of weight in 4 tot 5 steps. The carrying test consisted of two-handed carrying 
of boxed weights at waist height over 1.2 meters, 5 times with 4-5 weight 
increments. Each test was to be performed within 90 seconds (Table I). 32       Chapter 2
The subjects were asked to perform to their maximum abilities. After each test 
subjects were asked to rate perceived exertion on a Borg CR10 scale [24]. Testing 
of lifting or carrying items could be terminated for three reasons (whichever 
came first):
Subjects were explained that they were allowed to stop the procedures at  1. 
any point if they wished to do so, for example, because of insecurity or 
pain.
A heart rate monitor was worn by the subjects throughout the test  2. 
procedures. A test was terminated when the subject’s heart rate met or 
exceeded 85% of his or her age-related maximum.
The evaluator terminated testing if it became unsafe. Unsafety was defined  3. 
as a situation in which the subject was not in full control of him- or herself 
and / or of the load.
After each test the evaluator recorded the results. Evaluator, time and place 
of assessment were held constant for the two consecutive FCE sessions. Each 
session lasted 2 to 3 hours. 
Before starting the FCE procedure subjects were asked to fill in three numerical 
rating scales (0-100 mm) on both days; one for pain in hip and / or knee at the 
moment, one for complaints of hip and / or knee at the moment, and one for 
disease activity at the moment.
Table I. Description of the WWS FCE Lifting low, Lifting overhead and Carrying test 
items performed on day 1 and day 2.
FCE activity  Description  Scoring
Lifting low  5 lifts from table to floor v.v.; 4-5 weight   Maximum amount of
  increments; <90 sec.  weight (kg)
Lifting overhead  5 lifts from table to crown height v.v.;   Maximum amount of
  4-5 weight increments; <90 sec.  weight (kg)
Carrying short two   5 carries 1.2 meters; waist height;  Maximum amount of
handed   4-5 weight increments; <90 sec.  weight (kg)Functional Capacity Evaluation in subjects with Early Osteoarthritis       33
Analyses 
Data were analyzed using SPSS 13.0. Of the FCE protocol, only the three 
material handling tests performed on both days were analyzed in this study. 
Differences between tests on the two days on weight lifted and carried were 
analyzed using paired samples t-tests. One-way random Intraclass Correlation 
Coefficients (ICC) were calculated to analyze association between day 1 and 
day 2. An ICC of 0.75 or more was considered as acceptable reliability [23,24]. 
Stability of test results between the two consecutive days on group level was 
defined as: small and non statistically significant differences between the test 
scores on the two days, and ICC’s of 0.75 or more. Bland and Altman analyses 
were performed to assess limits of agreement [25]. No criteria to interpret 
limits of agreement are available. Smaller limits of agreement indicate more 
stability because it indicates that the natural variation is small [25]. Individual 
performance differences between both days were expressed by calculating the 
% of subjects that scored better, worse or equal on day 2 compared to day 1. 
For the numerical rating scales Wilcoxon signed ranks tests were performed to 
analyze differences between the two days for these possible sources of variation 
in individual differences between the two days. Relationships between the day 
1 – day 2 differences for self-reported pain, hip and / or knee complaints and 
disease severity and the differences in FCE test performances were expressed 
with Pearson’s correlation coefficients to identify if these three variables were 
possible sources of individual variability over both days. Variables with high 
and statistically significant correlation coefficients were considered indicators 
for sources of variation. A significance level of 0.05 was used.34       Chapter 2
Results 
79 Subjects with early osteoarthritis of hip and / or knee were evaluated, of 
which 85% were female. Mean (sd) age of the patients was 56.6 (4.8) years, 
13% of the subjects had complaints of hip, 22% complaints of knee and 65% of 
both hip and knee joints. At the start of the CHECK-study median (min-max) 
WOMAC scores for pain (range 0-20), stiffness (range 0-8) and physical function 
(range 0-68) were 5 (0-17), 3 (0-7) and 14 (0-49), respectively. Median (min-max) 
SF36 physical function was 75 (5-95), and SF36 pain score was 67 (12-76). These 
are comparable to the WOMAC and SF36 scores in the total CHECK cohort. 
In the CHECK cohort more than 65% of the participants scored Kellgren and 
Lawrence grade 0 for knee as well as for hip joint [21], indicating the early 
phase of disease in our population. 
Table II. The amount of weight handled maximally on both days and differences between 
test and retest. Two-day reproducibility expressed in ICC (n = 79).
FCE activity  Day 1  Day 2  Difference  p*  ICC  LoA  LoA % 
  mean kg   mean kg  mean kg        mean
  (sd)  (sd)  (sd)        day 1
Lifting low   20.2 (8.9)  19.4 (8.5)  -0.8 (4.1)  0.10  0.88  8.0  40%
Lifting overhead   9.9 (4.9)  9.2 (4.2)  -0.6 (3.3)  0.10  0.75  6.5  66%
Carrying   20.4 (8.9)  20.3 (8.6)  -0.2 (4.6)  0.78  0.87  9.0  44%
*Paired samples t-tests; ICC = Intraclass Correlation Coefficient; LoA = Limits of Agreement
Mean (sd) scores of the two days for lifting low, lifting overhead and carrying 
on day 1 and day 2, differences between both days, ICC’s and Limits of 
Agreement are presented in table II. Mean differences in test performance 
between the two days were statistically non-significant for all three activities (p 
> 0.05). ICC’s were ≥ 0.75 for all three tests. Most tests were terminated because 
the subject did not want to proceed, only 5% of the tests were terminated when 
the subject was not in full control of him- or herself and / or of the load. No 
safety problems occurred during testing.Functional Capacity Evaluation in subjects with Early Osteoarthritis       35
Bland & Altman figures are presented to analyze stability of the test results 
(Figure 1). The 95% limits of agreement for lifting low are -8.8 and 7.2, for lifting 
overhead 95% limits are -7.1 and 5.9, and for carrying -9.2 and 8.8. There were 
no obvious relationships between the difference between both days and their 
mean test scores for all three tests.  
Figure 1. Differences between the two days (day 1 – day 2) plotted against average 
((day 1 + day 2) / 2) for lifting low (A), lifting overhead (B) and carrying (C) with 95% 
limits of agreement indicated.
and 65% of both hip and knee joints. At the start of the
CHECK-study median (min–max) WOMAC (Western
Ontario and McMaster Universities) index scores for pain
(range 0–20), stiffness (range 0–8) and physical function
(range 0–68) were 5 (0–17), 3 (0–7) and 14 (0–49),
respectively. Median (min–max) SF36 physical function
was 75 (5–95), and SF36 pain score was 67 (12–76). These
are comparable to the WOMAC and SF36 scores in the
total CHECK cohort. In the CHECK cohort more than 65%
of the participants scored Kellgren and Lawrence grade 0
for knee as well as for hip joint [21], indicating the early
phase of disease in our population.
Mean (SD) scores of the 2 days for lifting low, lifting
overhead and carrying on day 1 and day 2, differences
between both days, ICC’s and limits of agreement are
presented in Table 2. Mean differences in test performance
between the 2 days were statistically non-signiﬁcant for all
three activities (P[0.05). ICC’s were C0.75 for all three
tests. Most tests were terminated because maximum per-
formance was reached, only 5% of the tests were termi-
nated when the subject was not in full control of him- or
herself and/or of the load. No safety problems occurred
during testing.
Bland and Altman ﬁgures are presented to analyze sta-
bility of the test results (Fig. 1). The 95% limits of
agreement for lifting low are -8.8 and 7.2, for lifting
overhead 95% limits are -7.1 and 5.9, and for carrying
-9.2 and 8.8. There were no obvious relationships between
the difference between both days and their mean test scores
for all three tests.
Table 3 shows the number of subjects that performed
differently on the second day of testing, and reports the
amount of the differences. Most individual subjects per-
formed within a range of 20% less or more on day 2
compared to day 1, however, a large proportion of subjects
performed differently on day 2. Relatively large ranges in
individual performance between both days were found.
We hypothesized that the individual differences in FCE
results between the two consecutive days could be inﬂu-
enced by pain, complaints and OA severity at the moment
of the test. For this hypothesis to hold, we needed to ﬁnd
statistically signiﬁcant differences on these variables
between the 2 days, and high and statistically signiﬁcant
correlation coefﬁcients between the two-day differences in
these variables and the performance differences.
The self-reported pain, complaints of hip and/or knee
and disease severity scores in our study population are
presented in Table 4. Scores are not normally distributed,
median scores on the second day are higher on all three
measures, with large ranges. Differences between both
days are statistically signiﬁcant. On pain, 21% of subjects
scored identical on both days, 14% reported less pain on
the second day and 65% reported worse pain on the second
day. For complaints of hip and/or knee and for self-
reported disease severity similar percentages were found
(21, 19, 60 and 16, 17 and 67%, respectively).
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Fig. 1 Differences between the two days (day 1–day 2) plotted
against average [(day 1 ± day 2)/2] for lifting low (a), lifting
overhead (b) and carrying (c) with 95% limits of agreement indicated
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Table III. shows the number of subjects that performed differently on the second 
day of testing, and reports the amount of the differences. Most individual 
subjects performed  whithin a range of 20% less or more on day 2 compared 
to day 1, however a large proportion of subjects performed differently on day 
2. Relatively large ranges in individual performance between both days were 
found. 
Table III. Individual variation in FCE performance between both days 
  Equal1    Worse2    Better3
FCE activity  n / %  Range (kg)   n / %  Range (kg)  n / %  Range (kg)
Lifting low  49 / 63%  0 – 5  16 / 21%  2 – 16  13 / 17%  1 – 12
Lifting overhead  42 / 54%  0 – 3  21 / 27%  2 – 9  15 / 19%  1 – 13
Carrying  46 / 59%  0 – 2  17 / 22%  2 – 12  15 / 19%  2 – 13
1Amount of weight lifted / carried on day 2 < 20 % less or more than amount of weight lifted / carried 
on day 1
2Amount of weight lifted / carried on day 2 ≥ 20% less than amount of weight lifted / carried on day 1
3Amount of weight lifted / carried on day 2 ≥ 20% more than amount of weight lifted / carried on day 1
We hypothesized that the individual differences in FCE results between the 
two consecutive days could be influenced by pain, complaints and OA severity 
at the moment of the test. For this hypothesis to hold, we needed to find 
statistically significant differences on these variables between the two days, and 
high and statistically significant correlation coefficients between the two-day 
differences in these variables and the performance differences. 
The self-reported pain, complaints of hip and / or knee and disease severity 
scores in our study population are presented in Table IV. Scores are not 
normally distributed, median scores on the second day are higher on all three 
measures, with large ranges. Differences between both days are statistically 
significant. On pain, 21% of subjects scored identical on both days, 14% reported 
less pain on the second day and 65% reported worse pain on the second day. 
For complaints of hip and / or knee and for self-reported disease severity 
similar percentages were found (21, 19, 60 and 16, 17 and 67% respectively). Functional Capacity Evaluation in subjects with Early Osteoarthritis       37
Table IV. Results for self-reported pain, complaints of hip and / or knee and 
disease severity (0-100) just before FCE testing on both days
Reported health   Day 1  Day 2  Difference
problem  (median (min-max))  (median (min-max))  day 1 – day 2^
Pain  21 (0-67)  28 (0-86)  .000*
Complaints of hip  
and / or knee  24 (0-73)  27 (0-90)  .000*
Disease severity   22 (0-74)  29 (0-91)  .000*
^based upon Wilcoxon signed ranks tests, *statistically significant difference
Pearson’s correlation coefficients between differences in performances between 
days and the differences in reported health scores between both days are 
presented in Table V. They were all low (< 0.25) and non-significant.
Table V. Pearson’s correlation coefficients between differences in FCE performances and 
differences in self-reported pain, complaints and disease severity between both days
  Lifting low  Lifting overhead  Carrying
Pain  -.051  .115  -.083
Complaints of hip and / or knee  -.101  .067  -.077
Disease severity  -.004  .079  -.12338       Chapter 2
Discussion
The results of this study show that two-day consistency of lifting low, lifting 
overhead and carrying is sufficient, because no relevant systematic differences 
between test performances on day 1 and day 2 were found and all ICC’s were 
≥ 0.75. As indicated by LoA, the natural variation is interpreted as large. The 
results of this study are similar to results of FCE studies in healthy subjects and 
in patients with nonspecific low back pain [18-20]. 
The WW FCE is one of the few to conduct testing over two consecutive days. 
This two-day format is used to verify accuracy and to evaluate the effect of 
the first day assessment on the client [26]. Our results show that patients on 
average do not perform differently on lifting and carrying on the second day of 
testing. Repeated testing of these three items in patients with early OA therefore 
may not be necessary when testing groups of subjects. Based on our results the 
amount of time spent on group FCE testing can be reduced. 
While this may be the case for groups of subjects, in daily practice FCEs are 
also performed to determine capacity of individual subjects. Based on the large 
limits of agreement and the individual differences in FCE scores between both 
days found in this study, some individuals may still need retesting. Testing 
on two days might be relevant when consistency of test results over two days 
is not expected. Results of this study indicate that differences in individual 
test performance between two consecutive days is unrelated to changes in 
self-reported pain, complaints and disease severity over both days. Sources of 
variation for the individual performance differences between both days could 
not be identified in this study. Probably other variables, for example motivation 
or fatigue, are of importance in individual FCE test stability in subjects with 
early osteoarthritis. More research is needed to identify which characteristics 
influence individual FCE test consistency in order to be able to modify the 
testing procedure or to select subjects that still need two-day testing when the 
FCE is used to assess physical function in individual subjects with early OA.    Functional Capacity Evaluation in subjects with Early Osteoarthritis       39
Former studies in FCE reliability were conducted in healthy subjects and in 
patients with chronic low back pain. Our sample consisted of subjects with 
only mild to moderate OA of hip and / or knee. Results from this study may 
not apply to subjects with more severe OA and to subjects with other health 
conditions. 
Stability of test results over two days covers only one aspect of the 
psychometric properties of a measurement instrument. Test-retest reliability of 
the WWS FCE in subjects with OA should also be tested with a one to two week 
time interval between test sessions. The validity of the WW FCE in OA should 
also be addressed in future research. Safety of the FCE in subjects with OA is 
another important aspect that should be further analyzed; although while in 
our sample the majority of the subjects seemed to experience some pain and 
discomfort after testing, 2nd day performance was not significantly different 
from the first day, indicating that this pain increase was not related to injury 
or disability. During testing no safety problems occurred and no formal claims 
were made by the subjects.
FCE test selection is based upon the job factors of the Dictionary of 
Occupational Titles (DOT), a publication of the United States Department of 
Labor [27]. This dictionary describes the physical activities (job factors) that 
a job requires in a systematic way, by means of physical demands analysis. 
Whether the FCE is suitable for measuring one of the three, or all, main ICF 
health outcomes (impairment, activity limitation and participation restriction) 
remains unclear. The job factors described in the DOT and tested with the 
FCE may well be more physical demanding than activities as described in 
the ICF. Participation in work is an important aspect in OA because of the 
expected increase in prevalence of OA in working subjects and the substantial 
productivity related costs in OA [28,29]. Testing of job factors could prevent 
productivity loss by adjustment of working place and circumstances in subjects 
with OA. 40       Chapter 2
In conclusion, this study indicated acceptable two-day consistency of three FCE 
test items in OA. The need for repeated testing of lifting low, lifting overhead 
and carrying on two consecutive days on group level could not be confirmed. 
Differences in individual test performance between both days were not related 
to changes in self-reported pain, complaints and disease severity over the two 
days.Functional Capacity Evaluation in subjects with Early Osteoarthritis       41
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Abstract
Objective: The prevalence of osteoarthritis (OA) increases, but the impact of the 
disorder on peoples’ functional capacity is not known. Therefore the objective of 
this study was to compare self-reported health status and functional capacity of 
subjects with early OA of hip and/or knee to reference data of healthy working 
subjects and to assess whether this capacity is sufficient to meet physical job 
demands.
Methods: Self-reported health status and functional capacity of 93 subjects 
from the Cohort Hip and Cohort Knee (CHECK) were measured using the 
ShortForm-36 Health Survey and 6 tests of the WorkWellSystems Functional 
Capacity Evaluation. Results were compared with reference data from 275 
healthy workers, using t-tests. To compare the functional capacity with job 
demands, the proportions of subjects with OA performing lower than the p5 of 
reference data were calculated.
Results: Compared to healthy workers the subjects (mean age 56) from CHECK 
at baseline reported a significantly worse physical health status, whereas 
the females (n=78) also reported a worse mental health status. On the FCE 
female OA subjects performed significantly lower than their healthy working 
counterparts on all 6 tests. Male OA subjects performed lower than male 
workers on 3 tests. A substantial proportion of females demonstrated functional 
capacities that could be considered insufficient to perform jobs with low 
physical demands.
Conclusions: Functional capacity and self-reported health of subjects with early 
OA of the hips and knees were worse compared to healthy ageing workers. A 
substantial proportion of female subjects did not meet physical job demands.Functional capacity of people with early osteoarthritis       47
Introduction
An increase in the participation in paid work of people in the age of 45-65 is 
considered necessary to afford the costs that are generated by the ageing of the 
population [1-3]. However, current knowledge about the health status and the 
functional capacity (the ability to perform work-related activities) of this worker 
category [4-6] raises the question whether this pursuit is realistic. Older workers 
with chronic diseases or disorders are specifically at risk of developing work 
disabilities and loosing their job [4,7]. Regarding rheumatic diseases ample 
evidence indicates that rheumatoid arthritis (RA) has a negative impact on the 
work participation of patients [8,9]. For osteoarthritis (OA) however, there is 
limited information with regard to work participation [1,10] and functional 
capacity for work related activities [11]. This disorder is of particular interest 
because of its increasing prevalence, related to the ageing of populations 
and the rising prevalence of overweight and obesity [12]. Since people with 
OA often experience limitations in physical functioning, an effect on work 
participation may be anticipated. There is a lack of knowledge about the work 
status and functional capacity of people with early OA compared to healthy 
people. As a consequence, the need for (preventive) interventions to maintain 
functional capacity and to stimulate work participation remains unclear.
Several work-related and individual factors are related to work ability [5]. One 
of the individual factors is the functional capacity, which can be assessed with a 
Functional Capacity Evaluation (FCE). An FCE is an evaluation of the capacity 
to perform activities that is used to make recommendations for participation 
in work, while considering the person’s body functions and structures, 
environmental factors, personal factors and health status [13]. FCE’s are used 
in many countries worldwide in rehabilitation, occupational health care and 
insurance settings. Performance based data provides clinicians with additional 
information about functioning that would be missed when relied on self-reports 
only [14].
The aims of this paper were to assess the self-reported health status and the 
observed functional capacity of people with early OA in hips and/or knees 
and to compare these to a reference sample of healthy workers, matched for 
age and controlled for sex. It was assumed that the functional capacity of 48       Chapter 3
healthy workers was sufficient to meet the physical demands in their jobs. This 
comparison, therefore, enabled assessment of the functional capacity of subjects 
with OA in relation to physical job demands. 
Research questions were:
Is the self-reported health status of subjects with early OA different  1. 
from healthy workers?
Is the observed functional capacity of subjects with early OA different  2. 
from healthy workers? 
Is the functional capacity of subjects with early OA sufficient to meet  3. 
physical job demands?Functional capacity of people with early osteoarthritis       49
Methods
Design
Self-reported health status and functional capacity of a sub-sample from the 
Cohort Hip and Cohort Knee (CHECK) study on early osteoarthritis [15] were 
measured at baseline of this 10-year cohort study. Results on both measures 
were compared to reference data from a separate study that was performed in 
702 healthy workers, with the aim to establish normative data [13]. 
Subjects
Inclusion criteria for the CHECK cohort were hip and/or knee complaints for 
which the subject visited the general practitioner no longer than 6 months ago 
and that were not attributed to direct trauma or other disorders. The age of the 
subjects at baseline was between 45 and 65 years. Exclusion criteria were the 
presence of inflammatory rheumatic disorders, joint prosthesis (hip and knee), 
previous joint trauma and serious co morbidity. Wesseling et al. [15] concluded 
that subject characteristics (n=1002) at inclusion indeed label CHECK as an 
early OA cohort. Based on the classification by the Kellgren & Lawrence [16] 
rating score the proportion of subjects with radiological osteoarthritis (K&L>1) 
was 6% for the knee and 10% for the hip. However, 76% of the patients with 
knee symptoms could be diagnosed as OA according to the clinical ACR criteria 
for classification of knee OA [17]. Only a minority of CHECK participants 
with hip symptoms (24%) fulfilled the clinical classification criteria of hip OA 
[18]. All participants provided written informed consent before entering the 
study, and the Medical Ethical Board of hospital ‘Medisch Spectrum Twente’ in 
Enschede, the Netherlands, approved the study. 
In the healthy worker study [13] subjects between 20 and 61 years were 
included that were working in a wide range of professions and who reported 
no absenteeism due to musculoskeletal complaints in the year before the 
assessment. For this comparative study, the data from all subjects aged 45-61 
were used (183 males and 92 females). 50       Chapter 3
Measurements 
Self-reported health status: All subjects filled out the Short-Form 36 Health Survey 
(SF-36, [19]). The SF-36 consists of 36 items that cover 8 aspects of health. The 
physical function, physical role, bodily pain and general health subscales 
together comprise the ‘physical component’ of the person’s health status. The 
social function, emotional role, mental health and vitality subscales comprise 
the ‘mental component’ of a person’s health status. All raw scores were 
transformed into scores in a range between 0 and 100 and a higher score on the 
subscales and components represented a better health status. 
Functional Capacity: the WorkWell Systems Functional Capacity Evaluation [20] 
was used to assess subjects’ capacity to perform work related activities. Twenty-
two tests, including all those that cause load bearing to the hips and the knees, 
were selected from the standardized 2-day WWS FCE protocol. These tests aim 
to record capacity with regards to manual material handling, working postures 
and movements, and refer to physical strength, endurance or speed. Providing 
the evaluator judged the tests to be performed safely, based on observation 
criteria as movement pattern and postural changes [20,21] subjects were asked 
to continue to a higher load level (5 repetitions per level). The static endurance 
tests were continued until a preset limit (15 minutes) was reached. The subject 
was free to end any test at any moment, for example because of discomfort or 
pain. Comparisons with the healthy workers were made on 6 standardized 
tests that represent physical job demands and that were performed in both 
populations. These tests, the reliability of which has been established [22-25] are 
listed below.
Material Handling
Lifting Low. Objective: capacity of lifting from table to floor. Materials: plastic 
receptacle (40 x 30 x 26 cm), a wall mounted system with adjustable shelves 
and weights of 1.0, 2.0 and 4.0 kg. Procedure: five lifts from table at 74cm to 
floor and vice versa in standing position within 90 seconds. Four to five weight 
increments until maximum amount of kg was reached. 
Overhead Lifting. Objective: capacity of overhead lifting task. Materials: plastic 
receptacle (40 x 30 x 26 cm), a wall mounted system with adjustable shelves 
and weights of 1.0, 2.0 and 4.0 kg. Procedure: five lifts from table (74 cm) to 
crown height and vice versa in standing position within 90 seconds. Four to five 
weight increments until maximum amount of kg was reached. Functional capacity of people with early osteoarthritis       51
Carrying. Objective: capacity of two handed carrying.  Materials: plastic 
receptacle (40 x 30 x 26 cm), a wall mounted system with adjustable shelves and 
weights of 1.0, 2.0 and 4.0 kg. Procedure: 20 meters carrying at waist height with 
receptacle within 90 seconds. Four to five weight increments until maximum 
amount of kg was reached. 
Postural tolerance
Overhead Working. Objective: capacity of postural tolerance of overhead 
working. Materials: aluminium plate adjustable in height with 20 holes, bolts 
and nuts and two cuff weights of 1.0 kg each.  Procedure: standing with hands 
at crown height, manipulating nuts and bolts wearing cuff weights around the 
wrists. The time that position is held was measured (seconds). 
Coordination and repetitive movements
Dynamic Bending. Objective: capacity of repetitive bending and reaching. 
Materials: 20 marbles and 2 bowls with a 14-cm diameter positioned at floor 
and crown height. Procedure: standing with knees flexed between 0 and 30°, 
move marbles vertically from floor to crown height as fast as possible. Time 
needed to remove 20 marbles is scored (seconds). 
Repetitive Side Reaching. Objective: capacity of fast repetitive side movements of 
the upper extremity. Materials: 30 marbles and 2 bowls with a 14-cm diameter 
positioned at table height (74cm). Procedure: sitting with bowls on wingspan 
distance, move marbles horizontally at table height from right to left with 
right arm as fast as possible and vice versa. Time needed to move 30 marbles is 
scored (seconds). 
Preceding the FCE tests subjects’ age and sex were registered. Length- and 
weight measurements were performed to calculate Body Mass Index (BMI). 
Tests were administered by 4th year physical therapy students who had 
received one-day training in the procedures and the execution of the FCE. They 
were trained and supervised by the research team.
Statistical analysis
Reference data were matched for age and controlled for sex. For FCE results, 
two age categories were distinguished to allow analysis of the influence 
of aging. Because of the small number of male subjects, the data were also 52       Chapter 3
compared for the whole group, to increase the statistical power. To answer 
study questions 1 and 2, SF-36 scores and FCE results of subjects with early OA 
and of the healthy workers were compared using t-tests. Mean differences and 
95% confidence intervals between the groups were analyzed. 
Use of the 5th percentile as reference for job demands
The rationale behind the study question about job demands is that the reference 
data were established to assist clinicians in assessing the functional capacity 
of a patient. By comparison with the reference values, a patient’s capacity can 
be classified into a physical demand category (sedentary – light – medium – 
heavy – very heavy) according to the Dictionary of Occupational Titles (DOT, 
US Department of Labor 1991). It was assumed that the functional capacity 
of healthy workers was at least equal to their workload, because they worked 
20 hours or more per week, with no absenteeism due to musculoskeletal 
complaints during 1 year before the FCE. Therefore this capacity may be 
considered the ‘norm’ to which the functional capacity of patients can be 
compared. We chose to compare the results of the subjects with OA to the 5th 
percentile scores of the reference data on the lowest category, DOT-1 (‘sedentary 
work’, with occasionally lifting up to 4.5 kg): if the relatively weakest of the 
healthy workers can still meet their job demands, their functional capacity may 
be used as reference point.Functional capacity of people with early osteoarthritis       53
Results
Subjects
Subject characteristics and self-reported health status are presented in table 
1. Compared to healthy workers, subjects with early OA were older and less 
than half of them had a paid job. Females with early OA had a statistically 
significantly higher BMI than the female healthy workers.
Table 1. Subject characteristics: differences between early OA (CHECK) and healthy workers
  Males    Mean  Females    Mean
Variable  Early OA  Healthy   difference  Early OA  Healthy  difference
                                            (95% CI)      (95% CI)
n   15  183    78  92 
Paid job (%)  47  100    47  100 
Age in years:  
   mean (SD)  58 (5.3)  52 (4.1)  -6 (-8.2to-3.8)*  56 (4.8)  52 (4.0)  -4 (-5.3to-2.7)*
           range  48-65  46-61    48-66  46-59 
BodyMass Index#  25.8 (5.3)  25.6 (3.9)  -0.2(-1.9to2.3)  26.2 (4.3)  24.1 (3.1)  -2.1(-3.2to-0.9)*
SF-36#
  physical 
  function  80.5 (8.2)  96.6 (5.7)  16.1(12.9to19.3)*  69.8(22.8)  94.7 (8.1)  24.9(19.8to30.0)*
  physical role  80.4 (32.8)  93.1 (19.2)  12.7(1.3to24.1)*  56.6(43.5)   93.4(19.6)  36.8(26.4to47.2)*
  bodily pain  71.9 (12.8)   90.3 (12.7)  18.4(11.5to25.3)*  64.3(19.1)  92.1  (9.9)  27.8(23.2to32.4)*
  general health    48.2 (18.3)  75.0 (13.7)  26.8(19.2to34.4)*  52.6(18.7)   76.7(15.0)   24.1(18.4to29.8)* 
  social function  92.0 (11.6)  91.3 (13.2)  -.70(-7.8to6.4)  74.5(20.4)  90.6(11.8)  16.1(11.0to21.2)*
  emotional role  95.2 (17.8)  96.7 (15.3)  1.5(-6.9to9.9)  82.0(32.9)  91.8(23.5)   9.8(1.0to18.6)*
  mental health  80.6 (11.3)  72.4 (10.2)  -8.2(-13.8to-2.6)*  73.7(13.7)  71.0 (9.0)   -2.7(-6.3to0.9)
  vitality  66.4 (13.2)  69.1 (11.5)  2.7(-3.6to9.0)  59.8(16.6)  66.0(13.0)  6.2(1.6to10.8)*
* p<0.05; # mean (SD)
Health status comparison
The subjects with OA reported statistically significantly lower scores than the 
healthy workers on the physical component of SF-36, for both sexes. On the 
mental component the CHECK females also scored statistically significantly lower 
than the healthy subjects, with exception of the mental health scale. The scores 
on the mental component of SF-36 for the male healthy workers and the males 
with OA were similar, but on the mental health subscale the men with OA scored 54       Chapter 3
significantly higher than the healthy working men. Because of the higher mean age 
and the small number of the male subjects with OA, afterwards a corrected analysis 
was performed, in which they were compared to an age-matched subsample of 30 
healthy workers (mean age 58). This analysis generated similar results on all scales 
(not presented here). The healthy working males and females had very similar 
scores, whereas in the OA subjects the males scored higher than the females.
Table 2: FCE performances of male subjects with early OA (CHECK, n=15) and 
male healthy workers (n=183)
FCE-test  Age  Early OA  Healthy workers  Mean difference healthy
  category #  Mean  Mean   – Early OA
  (years)  (SD)  (SD)  (95%CI)
Lifting Low   45-54  31.8 (7.4)  44.9 (12.3)  13.2 (1.0 to 25.4)*
(kg)  55-65  34.1 (6.1)  43.0 (14.5)  9.0 (3.5 to 14.4)*
  All  33.5 (6.3)  44.3 (13.0)  10.9 (7.0-14.8)*
Lifting Overhead   45-54  19.8 (2.9)  20.1 (4.8)  0.4 (-4.4 to 5.2)
(kg)  55-65  17.3 (3.9)  18.9 (4.6)  1.6 (-1.4 to 4.5)
  All  17.9 (3.7)  19.7 (4.8)  1.8 (-0.7 to 4.3)
Carry 2 hand  45-54  46.3 (13.4)  46.4 (11.0)  0.1 (-11.0 to 11.3)
(kg)  55-65  35.7 (11.5)  43.1 (12.7)  7.4 (-0.9 to 15.7)
  All  38.5 (12.5)  45.4 (11.7)  7.0 (0.7 to 13.1)*
Overhead work   45-54  236 (103)  269 (127)  33 (-93 to 160)
(s)  55-65  207 (61)  270 (102)  63 (-0.4 to 127.1)
  All  214 (72)  270 (119)  55 (-7 to 117)
Dynamic Bend  45-54  51 (7)  47 (6)  -4 (-11 to 3)
(s)  55-65  62 (16)  66 (128)  4 (-74 to 82)
  All  60 (15)  48 (7)  -12 (3 to 21)*
Rep. Side Reach (s)  45-54  76 (17)  80 (12)  4 (-11 to 19)
  55-65  95 (20)  80 (11)  -15 (-30 to 0.0) 
  All  91 (21)    80 (13)  -11 (-23 to 2)
# CHECK: 45-54: n=4, 55-65: n=11, All: n = 15; Healthy: 45-54: n=128, 55-60: n=55, All: n = 183
* significant at alpha = 0.05
Functional capacity comparison
The FCE test results for the male subjects are presented for separate age 
categories and for the total group (table 2). The capacity for ‘lifting low’ was 
significantly lower in the CHECK men from both age-groups compared to the 
healthy workers. The other tests showed no significant differences between Functional capacity of people with early osteoarthritis       55
the subjects with OA and the reference data in the age categories. For the 
comparisons between the total groups the differences in the tests lifting low, 
carrying-2-handed and dynamic bending were significant; the healthy workers 
lifted and carried more weight and were faster on dynamic bending.
In table 3, the FCE test results for the female subjects are presented. 
Table 3:  FCE test performances of female subjects with early OA (CHECK, 
n=78) and female healthy workers (n=92)
FCE-test  Age  Early OA  Healthy workers  Mean difference healthy
  category #  Mean  Mean   – Early OA
  (years)  (SD)  (SD)  (95%CI)
Lifting Low   45-54  19.0 (6.9)  25.7 (8.7)  6.7 (3.3 to 10.1)*
(kg)  55-65  15.5 (6.8)  23.6 (7.3)  8.1 (4.5 to 11.6)* 7.8
  All  17.0 (7.0)  24.8 (8.5)  (5.3 to 10.2)*
Lifting Overhead   45-54  9.2 (3.8)  11.5 (3.4)  2.3 (0.8 to 3.8)*
(kg)  55-65  7.0 (3.1)  10.5 (3.3)  3.5 (1.9 to 5.1)*
  All  8.0 (3.6)  11.2 (3.3)  3.2 (2.1 to 4.2)*
Carry 2 hand  45-54  22.1 (5.6)  28.3 (7.5)  6.2 (3.3 to 9.0)*
(kg)  55-65  17.1 (6.4)  26.6 (8.0)  9.5 (6.0 to 13.1)*
  All  19.3 (6.5)  27.7 (7.7)  8.3 (6.1 to 10.5)*
Overhead work   45-54  163 (67.8)  239 (111)  77 (42 to 112)*
(s)  55-65  157 (79.4)  234 (75)  76 (36 to 117)*
  All  160 (74)  233 (103)  73 (45 to 101)*
Dynamic Bend  45-54  55 (16.0)  45 (5.6)  -10 (-16 to -4)*
(s)  55-65  64 (15.2)  46 (7.1)  -18 (-24 to -13)*
  All  60 (16)  45 (6)  -15 (-19 to -11)*
Rep. Side Reach (s)  45-54  84 (25.8)  74 (9.1)  -10 (-19 to 0.0)*
  55-65  90 (15.5)  78 (10.2)  -13 (-19 to -6)*
  All  87 (21)  75 (9)  -12 (-17 to -7)*
# CHECK: 45-54: n=34, 55-65: n=43, All: n = 77; Healthy: 45-54: n=68, 55-60: n=24, All: n = 92
* significant at alpha = 0.05
The female subjects with OA performed significantly lower than the female 
healthy working subjects on all tests. In both groups the younger subjects 
performed higher than the older; the differences were larger in the OA subjects. 56       Chapter 3
Functional capacity versus physical job demands
To assess whether the functional capacity of subjects with early OA was 
sufficient to meet the physical job demands, the results were compared to the 
fifth percentile of the results of the healthy workers. In table 4 these p5 scores 
are presented, followed by the proportion of subjects with OA that performed 
below this cut-off value. 
Table 4: Proportions of subjects with early OA (CHECK) performing below (<) fifth 
percentile (p5) of reference data of healthy workers
FCE test:    p5  score:   % males   % females 
    (DOT-1)  scoring < p5    scoring < p5 
      (n=15)  (n=78)
Lifting low  45-54  16 kg  0  35
  55-65    0  55
Lifting high  45-54  7 kg  0  33
  55-65    0  50
Carrying  45-54  16 kg  0  20
  55-65    0  45
Overhead Work  45-54  101 s  0  20
  55-65    9  25
Dynamic Bend  45-54  55 s  33  38
  55-65    45  65
Rep. Side Reach  45-54  93 s  0  22
  55-65    0  40
The males with early OA all scored above p5, except on the dynamic bending 
test. One of the older males scored below p5 on the overhead working posture 
test.  On all tests 20-40% of the younger females and 25-65% of the older females 
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Discussion
This study revealed that both the 15 male and the 78 female subjects from a 
subsample from the CHECK cohort at baseline reported a worse physical health 
status (SF-36) compared to the healthy ageing workers, whereas the females 
also reported a worse mental health status on 3 out of 4 scales. On the FCE 
the female CHECK subjects performed significantly lower than their healthy 
working counterparts on all 6 tests. The male subjects with OA performed lower 
on 3 out of 6 tests. A substantial proportion of female subjects demonstrated 
functional capacities that would be considered insufficient to meet the lowest 
category of physical job demands.
The worse physical health status as reported on the SF-36 can be attributed to 
the knee or hip complaints of the subjects, but other physical factors may also 
have influenced their health status. Serious co morbidity was an exclusion 
criterion for the CHECK cohort, but back pain and other musculoskeletal 
discomfort were frequently reported. Contrarily, an over representation of 
physically strong and healthy volunteers in the reference population may have 
introduced bias that explains part of the observed differences. Still, the early 
phase of OA is clearly accompanied by self-reported limitations in physical 
function and physical roles for both sexes and also by mental health limitations 
for females. 
The worse self reported health status of the subjects with early OA compared to 
the healthy working subjects was also reflected in a lower functional capacity 
as measured on the FCE. The pain and stiffness in the hips or knees, possibly 
in combination with other health complaints, seem to have affected their 
performance in work related physical activities. We reported earlier that in 
this sample the subjects with low self-reported functional status showed lower 
performances on the FCE [26]. 
About half of the subjects with early OA in this study did not have a paid 
job. Either or not having a paid job has been reported to explain part of the 
performance on an FCE [11]. For example, on ‘lifting low’ the average difference 
between females from this study with paid work and those without paid work 
was 4.7 kg (19.4 kg versus 14.7 kg). However, after correcting for this factor, 58       Chapter 3
there still remains a substantial difference between the capacities of the working 
subjects with early OA and the reference group of healthy workers. Therefore it 
was concluded that in the early phase of OA of the hips and knees a decreased 
functional capacity is seen, both in working people and even more in people 
without paid work. The impact of the OA, as measured by self-reports and an 
FCE and compared to healthy workers, seems to be stronger in females than in 
males, both physically and mentally. Mental health factors may be related to 
having a job, either because a job requires for example vitality, or because of the 
social relations that a job may offer. Since many women in the study never had 
a job, this may explain the differences with the men.
The basis assumption for clinical interpretation of the results was that the 
functional capacity of healthy workers, used as reference data in this study, 
is equal to or exceeding their workload. For this reason these data may be 
considered the “norm” to which the functional capacity of the subjects with 
OA could be compared [13]. To be precise, the p5 scores of the reference data for 
working subjects with the physically least demanding jobs (DOT-1; sedentary 
work) were used as reference. A substantial proportion of the female CHECK 
subjects performed lower than this p5 score. For the persons with paid work 
amongst them, the low performance indicated that they could be considered to 
be at risk of not meeting their physical work load. For those without paid work 
a low functional capacity might impair their physical activities of daily living 
(ADL) and leisure. The influence of OA on role participation has been identified 
as an important research issue [27,28]. The subjects without paid work formed 
the majority of the group who performed lower than p5, which is consistent 
with the earlier discussion on the relation between having paid work and FCE 
performance.
It may be argued that only OA patients who are physically functioning 
relatively well are able to perform paid work and to live an active lifestyle in 
ADL and leisure. However, work and an active lifestyle can also be postulated 
to have beneficial effects on physical functioning and health. Physical activity 
in Japanese women with hip OA was related to both work status and to the 
degree of OA, but only the women without paid work were physically inactive, 
whereas the workers were not [29]. The hypothesis of a physically conditioning 
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observations in our study. The female healthy workers had a significantly lower 
BMI than the females with early OA (24.1 versus 26.2).  The smaller impact of 
early OA on health and functional status in males compared to females could 
also illustrate the conditioning effect of work. The males without paid work 
only recently retired and may still have had the conditioning benefit of their 
past working life, whereas many of the females reported never to have had paid 
work. Furthermore, the females also performed lower on FCE tests that do not 
relate to knee or hip function, such as working overhead. Yet, considering the 
cross-sectional nature of our study and the small number of male subjects, full 
explanations for these observations can not be given. The relations between 
work, health status and functional capacity should be studied longitudinally.
Another limitation of the study is that no more than 6 tests in our protocol 
matched those from the reference study. However, these tests cover the aspects 
of strength, static endurance and speed/mobility. Together, this should provide 
a valid impression of the ability to perform work related activities, relevant for 
people with early OA. The validity of shorter FCE protocols, which obviously 
have practical advantages, has been demonstrated in a recent study [22]. 
Several alternative explanations besides the OA may theoretically explain 
parts of the differences in results between the groups, as for example testing 
order and fatigue, age, and willingness to give maximal effort. Considering 
age, the CHECK subjects were up to 65 years old whereas the oldest working 
subjects were 61. Soer et al. [13] constructed a regression model for predicting 
the result on ‘lifting low’ in which the coefficient for age was -0.2 kg/year. 
Applying this value to the difference in mean age between our groups (6 years 
for males, 4 years for females) would generate an expected difference of 1.2 and 
0.8 kg. respectively. Clearly the differences we found were much larger than 
could be expected only on the basis of the age difference. Hence, it appears 
that the functional limitations of the subjects with early OA should actually 
be attributed to the observed lower capacity that accompanied their complaints.
Functional capacity is one of the several components that determine work 
ability and social participation [5,28]. Experts in the field of disability claims 
and return to work have different opinions on the utility of FCE [30], but 
FCE information had complementary value according to most insurance 
physicians [31]. Our study indicates a potential preventive use of FCE. The 60       Chapter 3
results demonstrated that less than half of the subjects with early OA had 
paid work and that both their self-reported health status and their functional 
capacity were significantly lower compared to healthy working subjects. A 
substantial proportion of women did not meet the physical job demands. 
Therefore, considering the aim to increase the work participation, (preventive) 
interventions would be needed. For the workers amongst our subjects, adapting 
the working situation and maintaining functional capacity is recommendable. 
For others who consider finding a job (again), increasing their functional 
capacity and selecting jobs without heavy physical demands is advisable to 
facilitate actual work participation. Functional capacity of people with early osteoarthritis       61
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Abstract
Objective: Former studies in chronic diseases showed the importance of 
patients’ beliefs and perceptions. The Revised Illness Perception Questionnaire 
was developed to assess these illness perceptions. Our goal was to investigate 
psychometric properties of the IPQ-R for Fibromyalgia Dutch language version 
(IPQ-R FM-Dlv) and to describe illness perceptions of participants with FM. 
Methods: 196 patients completed the IPQ-R FM-Dlv. Internal consistency, 
domain structure and inter domain correlations were calculated and compared 
to the IPQ-R English language version. Scores were compared with chronic 
fatigue syndrome (CFS), rheumatoid arthritis (RA), and coronary heart disease 
(CHD). 
Results: Most psychometric properties were comparable to those of the 
original IPQ-R. Participants showed a lack of understanding of their illness, 
expected their FM to be chronic and to have a lot of negative consequences on 
functioning. In 17 out of 24 domains significant differences were found between 
FM and CFS, RA, and CHD patients. 
Conclusion: The IPQ-R FM-Dlv showed acceptable psychometric properties, 
although some aspects need closer examination. Illness perceptions of FM 
patients on the Dutch questionnaire were non-comparable to CFS, RA, and 
CHD patients on the English questionnaire. 
Practice Implications: The IPQ-R FM-Dlv can be used to assess illness 
perceptions of Dutch FM patients. 
Keywords: Illness perceptions; Fibromyalgia; Illness Perception Questionnaire-
Revised (IPQ-R); psychometric propertiesIllness Perceptions in patients with Fibromyalgia       67
Introduction
Fibromyalgia is characterized by widespread musculoskeletal pain of at least 
three months’ duration, fatigue, poor sleep and tenderness on palpation in 
at least 11 of 18 specific tender point sites [1]. The etiology of fibromyalgia 
syndrome is still unknown [2-4]. Its’ diagnosis is primarily based on exclusion, 
established only after other causes of joint or muscle pain are ruled out 
[4]. For the majority of patients the localized long-standing muscle pain 
gradually spreads to multiple sites and becomes continuous. The prevalence 
of fibromyalgia in the Western world most likely ranges from 2 to 3% with 
particularly high prevalence rates in women and in age groups of 55 - 64 years 
[3, 5-7]. Fibromyalgia is related to a poor quality of life and sustained disability 
[8-12].
For fibromyalgia some risk factors are known; female gender, low level of 
income, living in a socially comprised housing area, depression, anxiety and 
panic disorder [3, 13-16]. Beliefs or perceptions about pain may influence 
experienced pain intensity [17-19]. Several studies found that patients who 
have catastrophical illness perceptions experience more pain, feel more disabled 
by their pain, suffer more psychological distress and have poor outcomes of 
pain treatment [20-24]. Possible explanations for this relation range from an 
increased attention to pain and heightened emotional responses to pain to 
direct amplification of the central nervous system’s processing of pain causing 
inactivity which might result in diminished function and increased pain [21, 22, 
24]. 
Spinhoven et al. [23] found that a reduction of negative illness perceptions 
mediated the reduction of depression and reduced pain behavior in patients 
with chronic low back pain. Another study found better treatment outcome in 
patients with more positive illness perceptions like believing to have control 
over pain, believing that one is not necessarily disabled by fibromyalgia 
and that pain is not necessarily a sign of damage, compared to patients with 
negative illness perceptions [25]. 68       Chapter 4
To analyze illness perceptions, Leventhal et al. [26] developed a self-regulatory 
model describing how patients construct their own representations of illness 
perceptions. The five core components of this model are beliefs about the 
etiology of the illness, its symptoms and label, the personal consequences of the 
illness, how long it will last, and the extent to which the illness is amenable to 
control by the patient or to cure [27, 28]. The Illness Perception Questionnaire 
(IPQ) was developed to provide a quantitative assessment of these 
representations of illness perceptions. A few years later a revised version of the 
questionnaire was constructed: the Revised Illness Perception Questionnaire 
(IPQ-R), in which some items were restructured and new items were added 
[28]. Several studies provide support for the structural relations between the 
five components of illness representation described by Leventhal, and for 
the expected links between illness perceptions and a range of psychological 
outcomes, and between illness perceptions and functional adaptation [29-
31]. The IPQ-R has been described in patients with chronic diseases such as 
coronary heart disease (CHD), chronic fatigue syndrome (CFS), and rheumatoid 
arthritis (RA) [32, 33]. 
In order for the IPQ-R to be useful in patients with fibromyalgia, information 
about the psychometric properties in this patient group is essential. Therefore, 
the purpose of this study was to describe the psychometric properties of the 
Revised Illness Perception Questionnaire for Fibromyalgia Dutch language 
version (IPQ-R FM-Dlv), compared to the English language version, and to 
describe illness perceptions in patients with fibromyalgia using the IPQ-R 
FM-Dlv. For a better understanding of the illness perceptions in patients with 
FM, the illness perceptions of our patient group will be compared to illness 
perceptions in patients with other chronic conditions. Illness Perceptions in patients with Fibromyalgia       69
Methods
Participants
Participants were recruited from a physical therapy treatment center. The 
center provided a list of all fibromyalgia patients that had visited the center 
at least once in the last 15 years. Participants were selected from this list 
according to the following criteria: diagnosed with fibromyalgia according to 
the ACR criteria, age ≥ 18 years and experiencing pain from FM at the time they 
completed the survey. A total of 322 fibromyalgia patients were eligible to the 
study. These patients were sent a letter containing information about the study, 
in which they were asked to participate, and asked for informed consent. Two 
hundred fifty patients gave informed consent, they received the questionnaire 
that could be returned by mail. Finally 196 patients (response rate 61%) 
returned the questionnaire and were included in the study. 
Questionnaire
The questionnaire consists of two parts. The first part asks for general 
information like gender, age and marital status and information about the 
duration of fibromyalgia and medication use. Also a Visual Analogue Scale 
(VAS) is used to rate perceived pain, perceived stiffness and perceived fatigue at 
the moment. The second part consists of the IPQ-R FM-Dlv.
The original IPQ-R English language version consists of nine domains. The first 
domain is the illness identity scale, which consists of 14 commonly experienced 
symptoms. Subjects are asked to rate whether or not they have experienced 
each symptom since their illness. They are then asked whether or not they 
believe the symptom to be specifically related to their illness. The score on the 
identity domain is the sum of the yes-rated items on this second question. The 
following seven domains of the IPQ-R are scored on a 5-point Likert type scale 
(1-5): strongly disagree, disagree, neither agree nor disagree, agree and strongly 
agree. These domains include timeline acute / chronic (perceptions of likely 
chronic duration of the health problems); timeline cyclical (perceptions of likely 
variability of the health problems over time); consequences (beliefs about illness 
severity and impact on physical, social and psychological functioning); personal 
control (belief in personal control over the illness); treatment control (belief in 70       Chapter 4
cure through treatment); illness coherence (how much patients comprehend or 
understand their illness); and emotional representations (perception of negative 
emotions generated by the illness) (see table 2). High scores on the identity, 
timeline, consequences, and cyclical domains represent a negative view of the 
illness. High scores on the personal control, treatment control and coherence 
domains, represent positive beliefs about the controllability of the illness 
and a personal understanding of the condition. Finally, the causal domain is 
presented as a separate section. It consists of 18 attributional items, which are 
scored on the same Likert type scale. The causal domain can be divided into 4 
sub domains: psychological attributions, risk factors, immunity and accident or 
chance [28].
The IPQ-R English language version was shown to give good internal reliability 
of the domains, good short and longer term retest reliability and sound 
discriminant, known group and predictive validity in a study population 
consisting of patients with a variety of diseases (asthma, diabetes, rheumatoid 
arthritis, acute pain, chronic pain, myocardial infarction, multiple sclerosis (all 
from Auckland, New Zealand) and HIV (from Brighton, United Kingdom)) [28]. 
For constructing the IPQ-R FM-Dlv Moss-Morris’s IPQ-R was adapted by 
changing ‘my illness’ into ‘my fibromyalgia’. The English language version for 
rheumatoid arthritis and the Dutch language version for diabetes were used as 
examples [www.uib.no/ipq].
Statistical analysis
Data were analyzed using SPSS-11.5.0. For the first objective of this study, to 
assess psychometric properties of the Dutch language version of the IPQ-R 
for fibromyalgia, internal consistency, domain structure and inter domain 
correlations were calculated. To express the internal consistency of the different 
items in the domains of the IPQ-R FM-Dlv, Cronbach’s alphas were calculated. 
Cronbach’s alpha expresses the association between the different items in a 
certain domain. A Cronbach’s alpha above 0.70 is considered to be acceptable 
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The Multiple Group Method (MGM) [35], a simple type of confirmatory factor 
analysis, was used to validate whether the data supported the categorization 
of items into the domains identified for the original English language version 
of the IPQ-R. In the MGM, domain scores were created by taking sums of 
the items that were a priori assigned to the domains. Next, correlations were 
computed between the items and the domains of the IPQ-R. For items included 
in a domain, the correlation coefficients were corrected for “self-correlation”, 
that is, the fact that items automatically correlate high with components in 
which they take part. Also a correction for test-length was included. Finally, 
we verified that the items indeed correlated strongest with the domain to 
which they were assigned to on theoretical grounds. It was assumed that factor 
structures are supported when items correlated strongest with the domain they 
were assigned to in the original version of the questionnaire. This MGM was 
performed twice; first for the 38 items in the ‘beliefs domains’ and second for 
the items in the four attributional domains of the questionnaire. 
Validity of the range of symptoms included in the Illness identity domain was 
investigated by assessing the frequencies with which the different symptoms 
were endorsed as part of patients’ illness identity. All the symptoms should at 
least be endorsed once for acceptable validity [28]. 
Inter domain correlations were investigated by computing Pearson’s correlation 
coefficients between the domains of the questionnaire. Internal consistency, 
domain structure and the inter domain correlations of the IPQ-R FM-Dlv were 
compared to scores of the well-validated IPQ-R English language version in a 
large mixed patient group. 
To describe illness perceptions in Dutch fibromyalgia patients and to compare 
these with illness perceptions in other patient groups, means and SE’s on 
the different domains for Dutch fibromyalgia patients were calculated and 
compared to data of studies by Moss-Morris and Chalder [32] and Byrne et al. 
[33] in chronic fatigue syndrome (CFS), rheumatoid arthritis (RA) and coronary 
heart disease (CHD). Confidence Intervals for the differences between the 
means were calculated. 72       Chapter 4
Results
With a response rate of 61%, a total of 196 patients participated in this study. 
Due to anonymity of data, information of non-responders was not available. 
General characteristics of those participating in this study are shown in Table 
1. In this group 64% used medication for their fibromyalgia. All participants 
experienced pain, fatigue and stiffness from their FM at the time they completed 
the survey.
Table 1 General characteristics of the participants with fibromyalgia
    Study population
Number of participants    196
Men / women (%)    12 / 88
Mean (SD) age (yrs)    49 (11)
Marital status (%)  Married  65
  Unmarried  28.5
  Widow / widower  2.5
  Other  4
Employment status (%) *  Paid work  46
  Household  36
  Unemployed  8
  Sick leave  2.5
  Work disabled **  30
Mean (SD) years with symptoms     15 (10)
Mean (SD) years diagnosed with FM     7 (6)
Median (min-max) VAS pain at this moment (0-10)  7 (1-10)
Median (min-max) VAS stiffness at this moment (0-10)  9 (1-10)
Median (min-max) VAS fatigue at this moment (0-10)  9 (1-10)
* sum > 100% because more than one answer was possible                                                                            
** > 1 year of sickness absenteeismIllness Perceptions in patients with Fibromyalgia       73
For the Illness identity domain the frequencies with which symptoms were 
endorsed as part of FM were investigated. All symptoms were endorsed by at 
least 6% of the participants, confirming the validity of the range of symptoms 
included in the identity domain. Table 2 shows the results on the Illness identity 
domain of IPQ-R FM. 
Table 2: Illness Identity domain of the IPQ-R; 14 commonly experienced symptoms 
  I have experienced this   I perceive this
  symptom since my   symptom as related to
  fibromyalgia  my fibromyalgia.
  (% of participants   (% of participants
  answering ‘yes’)  answering ‘yes’)
Fatigue  94  95
Pain   92  90
Stiff Joints  87  85
Loss of Strength  78  82
Sleep difficulties  68  62
Upset Stomach  63  46
Headaches  54  32
Sore Eyes  52  25
Dizziness  44  29
Breathlessness  31  11
Nausea  25  12
Wheeziness  21  16
Sore throat  21  6
Weight Loss  15  1274       Chapter 4
The internal consistency of the IPQ-R FM-Dlv was calculated and compared 
to the internal consistency of the IPQ-R English language version, see Table 
3. On all domains Cronbach’s alpha of the IPQ-R FM are ≥.75. Of the four sub 
domains within the Causes domain only Psychological attributions presents 
an alpha >.70. The sub domain Accident or chance shows a very low internal 
consistency. All Cronbach’s alphas of IPQ-R FM are slightly lower than those of 
the original IPQ-R.  
The factors of the MGM analysis of the ‘beliefs’ items accounted for 55% of the 
variance. On the two timeline domains, consequences, and illness coherence 
domains strongest item correlations are as expected, confirming the a priori 
allocation of the items in these domains of the IPQ-R FM. Four items have a 
stronger correlation with one of the other domains of the Dutch IPQ-R than 
with the domain they were a priori assigned to. However, these four items also 
correlate relatively strong (but not strongest) with the expected domains (Table 
3a).
In the second MGM (Table 3b) the observed variance that is explained by the 
tested item grouping is 50%. The division of the items in the psychological 
attributions sub domain and the immunity sub domain of the questionnaire 
are as expected, the categorization of items in the other two attributional sub 
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Table 3a Cronbach’s alphas and corrected correlations (Multiple Group Method) of the 
items in the ‘beliefs’ domains of IPQ-R FM-Dlv  
  1.  2.  3.  4.  5.  6.  7.
1. Timeline Acute / chronic α = .89, α = .80
  My FM will last a short time *  .390  .053  .133  .027  -.110  -.017  .118
  My FM is likely to be permanent rather than temporary  .511  .035  .159  .121  -.042  .044  .044
  My FM will last for a long time  .417  .067  .128  .012  -.067  .082  .034
  My FM will pass quickly *  .397  .083  .131  .030  -.056  .021  .086
  I expect to have my FM for the rest of my life  .420  -.001  .165  -.034  -.110  .074  .053
  My FM will improve in time *  .339  .022  .073  -.174  -.269  .008  .110
2. Timeline Cyclical α = .79, α = .75 
  The symptoms of my FM change a great deal from day to day  -.041  .375  .022  -.037  .053  -.047  -.012
  My symptoms come and go in cycles   -.019  .477  -.027  .089  .108  -.026  -.009
  My FM is very unpredictable   .161  .420  .075  -.002  -.045  -.101  .134
  I go through cycles in which my FM gets worse and better  .072  .425  .021  .082  .115  -.058  .008
3. Consequences α = .84,  α = .77
  My FM is a serious condition  .211  .031  .313  -.077  -.116  -.104  .261
  My FM has major consequences in my life  .200  .157  .422  -.082  -.162  -.097  .273
  My FM does not have much effect on my life *  .213  -.048  .381  -.005  -.039  -.059  .223
  My FM strongly affects the way others see me  .082  .089  .358  -.094  -.180  -.105  .277
  My FM has serious financial consequences  .071  .008  .347  -.090  -.098  -.075  .190
  My FM causes difficulties for those who are close to me  .011  -.102  .355  -.146  -.161  -.015  .279
4. Personal control α = .81, α = .77 
  There is a lot which I can do to control my symptoms  .091  .035  -.137  .353  .273  .150  -.166
  What I do can determine whether my FM gets better or worse  .053  .107  -.158  .294  .371  .137  -.167
  The course of my FM depends on me  -.140  .050  -.166  .309  .273  .033  -.123
  Nothing I do will affect my FM *  -.016  .002  -.001  .270  .086  .042  -.067
  I have the power to influence my FM  .013  .041  -.073  .336  .320  .115  -.096
  My actions will have no effect on the outcome of my FM *  -.020  -.038  .040  .243  .096  .138  -.070
5. Treatment control α = .80, α = .79        
  There is very little that can be done to improve my FM *  -.141  -.008  -.240  .177  .390  .155  -.206
  Treatment will be effective in curing my FM   -.121  .105  -.043  .356  .344  .104  -.088
  The negative effects of my FM can be prevented (avoided) 
  by my treatment  -.101  .149  -.151  .198  .381  .100  -.109
  Treatment can control my FM  -.093  .116  -.131  .237  .390  .179  -.086
  There is nothing which can help my FM *  -.089  -.071  -.064  .214  .338  .066  -.148
6. Illness coherence α = .87, α = .79 
  The symptoms of my FM are puzzling to me *  .056  -.121  -.045  .114  .104  .565  -.220
  My FM is a mystery to me *  .085  -.039  -.059  .156  .153  .581  -.244
  I don’t understand my FM *  -.026  -.092  -.098  .050  .113  .525  -.199
  I have a clear picture or understanding of my FM  .027  .021  -.101  .091  .114  .418  -.152
7. Emotional representations α = .88, α = .81 
  I get depressed when I think about my FM  .024  .027  .168  -.071  -.116  -.213  .383
  When I think about my FM I get upset  .004  .062  .216  -.174  -.097  -.162  .468
  My FM makes me feel angry  .131  .086  .387  -.145  -.193  -.141  .382
  My FM does not worry me *  .107  -.061  .135  -.133  -.128  -.185  .176
  Having this FM makes me feel anxious  .084  .043  .299  -.067  -.114  -.273  .497
  My FM makes me feel afraid  .095  .023  .298  -.099  -.116  -.249  .476
Cronbach’s alphas in italic script are from the  IPQ-R English language version in a mixed patient 
group (Moss-Morris et al. [28]), Cronbach’s alphas in bold script from the IPQ-R FM-Dlv, the highest 
corrected correlations are presented in bold script.76       Chapter 4
Table 3b Cronbach’s alphas and corrected correlations (Multiple Group Method)  of the 
items in the attributional domains of IPQ-R FM-Dlv
   1.  2.  3.  4. 
Total Causes domain α = .78     
1. Sub domain Psychological attributions α = .86, α = .82     
  Stress or worry  .431  .111  .065  -.155
  My mental attitude e.g. thinking about life negatively  .418  .227  .094  -.016
  Family problems or worries caused my illness (my FM)  .516  .204  .134  -.074
  Overwork  .383  .196  .167  -.022
  My emotional state e.g. feeling down, lonely, anxious, empty  .531  .210  .221  .000
  My personality  .358  .215  .115  .061
2. Sub domain Risk factors α = .77, α = .55     
  Hereditary – it runs in my family  .097  .104  .001  .042
  Diet or eating habits  .199  .203  .310  .075
  Poor medical care in my past  .199  .179  .438  .173
  My own behaviour  .422  .128  .040  -.008
  Ageing  .165  .135  .154  .065
  Smoking  .136  .268  .114  .281
  Alcohol  .139  .255  .143  .263
3. Sub domain Immunity α = .67, α = .62     
  A germ or virus  .111  .151  .430  .096
  Pollution in the environment  .150  .269  .387  .174
  Altered immunity  .136  .094  .344  .081
4. Sub domain Accident or chance α = .23, α = .14     
  Chance or bad luck  -.137  .017  .108  .065
  Accident or injury  .068  .238  .126  .065
Cronbach’s alphas in italic script are from the  IPQ-R English language version in a mixed patient 
group (Moss-Morris et al. [28]), Cronbach’s alphas in bold script from the IPQ-R FM-Dlv, the highest 
corrected correlations are presented in bold script.
  
In the comparison of the inter-relationships between the domains of the IPQ-R FM-
Dlv to those of the English language version of the questionnaire similarities but 
also some differences were found, see Table 4 in which the inter domain correlations 
for the original English version of the questionnaire in a large sample (N = 711) 
of eight different illness groups is presented above the diagonal. For example, 
several correlations in the consequences and treatment control domains and in the 
attributional domains are identical in the two versions. Nevertheless, in 13 out of 66 
cases, correlation coefficients differ more than .20 between the two questionnaires. 
Only a few strong (r ≥ .50) correlations were found. Strong correlations in both 
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and emotional representations and between psychological and risk factor 
attributions. The other three strong inter domain correlations in the original version 
of the questionnaire (between timeline acute / chronic and consequences, between 
personal control and illness coherence and between treatment control and illness 
coherence) were moderate or even low in the IPQ-R Dlv. 
Most relations between domains of the IPQ-FM are as expected in patients with 
fibromyalgia (Table 4). The belief that the illness is severe and has a strong impact 
on psychosocial, economic and physical functioning (consequences) is related to the 
belief that more symptoms are specifically related to FM (illness identity), a stronger 
belief in the chronic course of FM (timeline acute / chronic) and to more negative 
emotions generated by the illness (emotional representations).  Believing more 
symptoms to be specifically related to FM (illness identity) is related to the belief 
that there is not much the person can do to control the illness (personal control) 
and with less confidence in the effect of treatment (treatment control). Personal 
control and treatment control are strongly related, and less confidence in the effect 
of treatment (treatment control) is also related to a stronger belief in the chronic 
course of FM (timeline acute / chronic) and to not understanding the illness and its 
symptoms well (illness coherence).
Table 4 Pearson’s correlation coefficients of the original IPQ-R English language version 
and the IPQ-R FM-Dlv domains
     1  2  3  4  5  6  7  8  9  10  11  12
  1.   Illness Identity    -.05  -.09*  .07  .14**  .13**  .18*  .04  .26**  .13**  .31**  -.01
  2.   Timeline acute/chronic  .13    .14**  .51**  -.29**  -.42**  -.29**  .21**  -.01  -.07  .25**  -.06
  3.   Timeline cyclical  .15  .18    .24**  -.11**  -.10**  -.16**  .30**  .24**  .16**  .25**  -.02
  4.   Consequences  .34**  .42**  .04    -.25**  -.32**  -.28**  .53**  .07  -.05  .28**  .01
  5.   Personal control  -.36**  -.10  .04  -.19    .61**  .56**  -.20**  .11**  .27**  -.08  -.12**
  6.   Treatment control  -.24*  -.37**  -.03  -.26*  .63*    .74**  -.16**  .11**  .33**  -.13**  -.06
  7.   Illness coherence  -.04  .13  -.04  -.07  .19  .30*    -.43*  .06  .26**  -.08  -.11*
  8.   Emotional representations  .26**  .11  .07  .53*  -.23*  -.20  -.24**    .21**  .09*  .13**  .16**
  9.   Psychological attributions  -.05  .04  .16**  .14  .24**  .24**  .14  .06    .64**  .43**  -.07
10.   Risk factor attributions  .10  -.05  -.15** .12  -.12  -.02  .21**  .02  .50**    .28**  .04
11.  Immune attributions  .21**  -.05  .02  .27**  -.05  .11  .17*  -.16  .24**  .37**    -.19**
12.   Chance attributions  .12  .04  -.18*  .04  -.19**  -.20*  .16  -.20  -.05  .30*  .20** 
*p < 0.05, **p < 0.01; Results of the IPQ-R English language version (from: Moss-Morris et al. [29]) 
are presented above the diagonal.78       Chapter 4
In the first column of Table 5, scores in our study population are presented. 
Out of 14 possible symptoms, participants with FM endorse almost six as being 
directly related to their illness (illness identity). The high score on timeline acute 
/ chronic indicates that participants perceive their illness and symptoms to last 
for a long time or even for ever. FM patients believe their symptoms to fluctuate 
over time (timeline cyclical) and believe their illness to have a severe impact on 
physical, social, and psychological functioning (consequences). They think there 
is a lot they can do themselves to control their symptoms and the course of their 
illness (personal control). According to the high score on treatment control, 
participants with FM also think that treatment can be effective in decreasing 
symptoms and curing their illness. The score on illness coherence is low in 
participants with FM, indicating that they do not have a clear picture of their 
condition. They do not report many negative emotions generated by their FM, 
such as getting angry, anxious or depressed (emotional representations). 
Table 5 Comparison of Illness perceptions of patients with fibromyalgia, chronic fatigue 
syndrome, rheumatoid arthritis and coronary heart disease
Domain  FM  CFSa  95% CI  RAa  95% CI  CHDb  95% CI
(min. –max.)  Mean (se)  Mean (se)  FM-CFS  Mean (se)  FM-RA  Mean (se)  FM-CHD
Illness identity 
(0-14)  5.8 (0.2)  9.3 (0.5)  -4.37 to -2.63*  7.3 (0.4)  -2.28 to -.723*  3.23 (0.1)  2.11 to 2.85*
Timeline acute / 
chronic (6-30)  25.7 (0.4)  20.1 (0.7)  4.14 to 7.06*  23.4 (0.6)  1.01 to 3.59*  22.5 (0.2)  2.44 to 3.96*
Timeline  
cyclical (4-20)  14.8 (0.2)  14.1 (0.5)  -3.31 to 1.73  13.8 (0.4)  .117 to 1.88*  10.5 (0.1)  3.77 to 4.83*
Consequences 
(6-30)  19.5 (0.4)  24.5 (0.7)  -6.58 to -3.42*  21.4 (0.6)  -3.28 to -.522*  18.2 (0.2)  .429 to 2.17*
Personal 
control (6-30)  21.1 (0.4)  22.1 (0.7)  -2.51 to .514  20.0 (0.5)  -.149 to 2.35  22.0 (0.1)  -1.51 to -.288*
Treatment 
control (5-25)  16.4 (0.3)  16.8 (0.5)  -1.75 to .953  16.7 (0.4)  -1.44 to .838  17.9 (0.1)  -2.01 to -.990*
Illness 
coherence (5-25)  15.1 (0.2)  15.6 (0.8)  -1.58 to .580  16.8 (0.6)  -2.66 to -.745*  12.7 (0.1)  1.76 to 3.04*
Emotional 
representations  15.2 (0.4)  17.9 (0.8)  -4.35 to -1.05*  15.9 (0.6)  -2.08 to .680  16.6 (0.2)  -2.22 to -.579*
(6-30)
FM = Fibromyalgia; CFS = Chronic Fatique Syndrome; RA = Rheumatoid Arthritis; CHD = 
Coronary Heart Disease; 95% CI = 95% confidence intervals; * indicates a statistically significant 
difference between the means; a From: Moss-Morris and Chalder [32]; b From: Byrne et al. [33]Illness Perceptions in patients with Fibromyalgia       79
From the 24 comparisons made between FM, CFS, RA and CHD patients, 17 are 
significantly different. Between FM and coronary heart patients no comparable 
score was found at all. Some of them reflect stronger held beliefs and more 
positive thoughts in CHD, for example about the chronicity and controllability 
of the illness, while amongst others their condition is more puzzling to CHD 
patients and is believed to have more emotional representations. Both CFS and 
RA patients endorse more symptoms as being part of their illness and belief 
their condition to have more negative consequences than FM patients, but are 
more likely to think their symptoms will pass in time. Illness coherence is best 
in rheumatoid arthritis patients compared to all three other patient groups.
In the causal domain, stress / worries, bad luck, heredity, problems with immune 
system and personality are the attributions to which FM participants strongly 
agree. Patients with coronary heart disease think heredity or other biological 
factors (35%, n= 279), stress (36%, n= 289) and lifestyle (29%, n= 230) are most 
likely to cause their illness [33]. Both CFS and RA patients think their illness is 
caused by a germ or immune dysfunction and by psychological factors [32].  
 
Discussion and Conclusion 
Discussion
The internal consistency for use of the questionnaire on group level is 
acceptable. Also the validity of the items in the illness identity domain was 
affirmed. However, for three sub domains within the causes domain no 
acceptable internal consistency was found. The sub domain accident or chance 
presented with a particularly low Cronbach’s alpha, in our analysis as well as 
in the analysis of the IPQ-R English language version. This sub domain consists 
of only two items, which probably is not sufficient to form a separate domain 
of the questionnaire. Also the two items may not fit together in a single domain 
as the content and meaning of Chance or bad luck is different to that of an 
Accident or injury as possible cause for illness. 
Although MGM revealed that for most domains a priori assignment of items 
was supported, the domain structure of the ‘beliefs’ domains as suggested for 
the original IPQ-R could not be completely affirmed in our study. In the Dutch 80       Chapter 4
IPQ-R the personal control and treatment control domains might represent 
a single control domain. The strong correlation between these two domains 
seems to support this assumption. One item that was a priori assigned to the 
emotional representations domain correlates stronger with the consequences 
domains, two domains that also have a strong inter domain correlation 
indicating that these domains have a lot in common or share an underlying 
dimension. Maybe it would be better to combine high correlating domains or to 
remove the items of one of these domains.
The expected assignment of the items in the causes sub domains was not 
supported by our data. Several items that were a priori assigned to the risk 
factor and accident or chance sub domains correlated strongest with several 
other sub domains.
Although Pearson’s correlation coefficients of the IPQ-R FM appear to show 
inter-relationships as expected between the domains, not all associations were 
in accordance with those found for the original IPQ-R.  In the Dutch version 
only 14 interrelationships between the domains were moderate or high (r ≥ .25), 
compared to 24 in the English version. Especially in the illness identity and 
illness coherence, and also in some attributional domains, correlations were 
found to differ more than .20 between the two versions of the questionnaire. 
These differences might be caused by lacking a known cause and cure and 
clear symptoms in FM while in most of the illnesses in the mixed patient group 
pathophysiology and sometimes even treatment strategies are clear. 
Moss-Morris et al. [28] calculated psychometric properties of the IPQ-R English 
language version for a mixed patient group consisting of 711 patients with 
rheumatoid arthritis, type II diabetes, asthma, chronic pain, acute pain, multiple 
sclerosis, myocardial infarction and HIV. Comparison of the psychometric 
properties of the questionnaires should ideally be calculated in a comparable 
patient group. To our knowledge data for the IPQ-R for fibromyalgia are not 
available. 
Differences in the domain structure and inter domain correlations of the 
questionnaires found in our study could be caused by these disease differences. 
A high correlation between personal control and treatment control was found; 
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management and self efficacy of patients instead of curation of the disease. 
This could explain the strong relation between personal control and treatment 
control in FM patients. For the attributional items this may play an even bigger 
role, as attributions are probably disease specific. Heredity or diet for instance 
may be adequate as possible cause in some illnesses but not in others, and 
therefore be likely to result in different sub domains. Other studies that used 
the IPQ suggest labeling of factors in the causal domain as: psychological 
stress cause, biological cause and behavioral cause. Possibly this distribution, 
or a division in internal and external attributions might fit better in patients 
with fibromyalgia. In future research the psychometric properties of the 
questionnaire should be studied more closely. 
The first column of table 5 shows the illness perceptions of the FM participants. 
In the description of the original IPQ-R English language version the 
interpretation of scores is presented as ‘high scores on the identity, timeline, 
consequences, and cyclical dimensions represent strongly held beliefs about 
the number of symptoms attributed to the illness, the chronicity of the 
condition, the negative consequences of the illness, and the cyclical nature 
of the condition. High scores on the personal control, treatment control and 
coherence dimensions, represent positive beliefs about the controllability of the 
illness and a personal understanding of the condition’. The description does 
not include when scores should be interpreted as being high or low, no cut off 
point is provided. This makes it difficult to draw conclusions about the illness 
perceptions of our participants. Comparing results of our study with results of 
patients in other groups, can make it easier to interpret illness perceptions in 
patients with fibromyalgia. 
   
In the last couple of years, researchers have been discussing whether or 
not fibromyalgia and chronic fatigue syndrome are interrelated or even 
interchangeable syndromes. Chronic fatigue syndrome and fibromyalgia 
are clinical conditions characterized by a variety of nonspecific symptoms 
including prominent fatigue, pain, and sleep disturbances. There are no 
diagnostic studies or widely accepted, pathogenic, explanatory models for 
either illness. Despite remarkably different diagnostic criteria, fibromyalgia 
and chronic fatigue syndrome have many demographic and clinical similarities 
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patients with fibromyalgia and patients with chronic fatigue syndrome are 
comparable on the timeline cyclical, personal control, treatment control and 
illness coherence domains, but that patients with FM attribute less symptoms 
to their illness, perceive their illness to be more chronic, and attribute less 
negative consequences to their illness compared to patients with chronic fatigue 
syndrome. 
As in fibromyalgia, patients with rheumatoid arthritis and coronary heart 
disease also present with pain, fatigue and physical disability. The diseases 
differ in that for RA and CHD pathophysiological backgrounds and pathologic 
processes are better understood. Therefore, one might expect more negative 
perceptions and attributions of their illness in patients with FM, where etiology 
is unclear. Our study did show statistically significant different scores on most 
domains of the questionnaire, but some scores of FM participants are higher 
and some are lower than in the other illnesses, not confirming this expectation. 
Apparently, what is known about pathology, etiology and consequences in 
literature and by health professionals does not strongly relate to patients’ illness 
perceptions. This is of importance as Gassner et al. [40] found that in myocardial 
infarction patient models of their illness are different from those used by health 
professionals, and that participation and adherence to rehabilitation programs 
are likely to be improved by strategies that take into consideration patients’ 
beliefs about their illness.
The differences in illness perceptions found in the comparison between patients 
with FM, CFS, RA and CHD might be confounded by several factors. The 
illness perception scores of Dutch patients with fibromyalgia were compared 
to the scores of English (CFS and RA) and Irish (CHD) patients. Language 
difference could be a confounding factor, as well as cultural differences, climate 
differences, and differences in health care systems between the countries. In a 
Dutch study by Botha-Scheepers et al. [41] the IPQ-R was used in patients with 
osteoarthritis. In their study, median scores on the domains were calculated. 
Compared to median scores in our study, their scores are higher on illness 
coherence, identical on timeline cyclical, and lower on all other domains 
of the questionnaire. This indicates that patients in our study reported less 
understanding of their illness, see the course of their illness as more chronic, 
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consequences and emotional representations because of their FM, but report 
also more expected control of treatment or personal interventions in managing 
the illness. Validity of the questionnaire should be confirmed in the different 
languages and patient groups to be able to draw conclusions. 
There are some weaknesses in the design of this study. First, it is possible that 
a selection-bias occurred. Patients were selected from a treatment center, so 
all participants have been seeking help in the past. From 322 patients, 196 
agreed to participate. Patients who agreed to participate may be different in 
some aspects to those who did not agree. Unfortunately, it was not possible to 
compare respondents and non-respondents. Also all fibromyalgia patients in 
our study received some kind of treatment for their fibromyalgia. The contents, 
frequency, duration, intensity and effects of this treatment and when it was 
received is unknown. Finally, results were post hoc compared to results from 
Moss-Morris and Chalder [32] and Byrne et al. [33].  For gender, age and length 
of illness we were able to calculate 95% confidence intervals between the 
different groups. The proportion females in the other three study populations 
differed significantly from the FM group; our study population consisted of 
88% female participants, which is comparable to other FM studies. Some of the 
other characteristics were significantly different as well, not all relevant socio-
demographic and illness related variables were known and it was not possible 
to control for in the analyses. These factors might have influenced illness 
perceptions and make the scores difficult to interpret. 
Conclusion
The internal consistency for most of the domains of the Revised Illness 
Perception Questionnaire for Fibromyalgia Dutch language version (IPQ-R 
FM-Dlv) is good and appears to show inter-relationships as expected in FM. 
Domain and sub domain structure as presented in the original IPQ-R English 
language version in a mixed patient group is largely comparable but could not 
be affirmed completely. Participants with FM have negative beliefs about the 
consequences of FM on daily living and a lack of understanding of FM and 
associated symptoms, and a strong belief in the chronic and cyclical nature of 
the condition. FM patients and patients with chronic fatigue syndrome and 
rheumatoid arthritis show similarities in their beliefs about the controllability of 84       Chapter 4
their illness, but overall more statistical significant differences than similarities 
were found between the illness perceptions of patients with FM as assessed 
with the Dutch questionnaire and the illness perceptions of CFS, RA and CHD 
patients as assessed with the original English questionnaire.      
Practice Implications
This study confirmed that the IPQ-R English language version can be adapted 
and used in a sample of fibromyalgia patients. The Dutch language version for 
fibromyalgia showed acceptable internal consistency of the domains, validity 
of the symptoms in the illness identity domain and inter-relationships as 
expected between all domains of the questionnaire. Future research should 
address the factor structure of the control domains and sub domains within the 
causal domain, and also internal consistency of these sub domains. The illness 
perceptions in patients with fibromyalgia were shown. These are of particular 
importance since effective self-management programs aim at helping patients 
understand and reframe the thoughts, beliefs, and expectations about their 
symptoms [42-44]. The IPQ-R FM could be a useful instrument to assess FM 
patients’ illness perceptions, before addressing them in treatment.
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Abstract
Objective: In the last decade illness perceptions have been identified as 
important in the treatment of fibromyalgia. The present study examined the 
illness perceptions and the use of the Illness Perception Questionnaire Revised 
in patients with fibromyalgia (IPQ-R-FM) and their relation to quality of life and 
catastrophizing.  
Methods: A domain with specific causal attributions related to fibromyalgia was 
added to the IPQ-R-FM. Psychometric properties of the IPQ-R-FM dimensions 
and attribution scales were examined. The causal domain in which patients 
describe the most important perceived causes for their fibromyalgia was 
analyzed. To analyze the relation with quality of life and catastrophizing, the 
Fibromyalgia Impact Questionnaire and the Pain Catastrophizing Scale were 
used. 
Results: Fifty-one outpatients filled in the questionnaires twice with a 3-week 
interval. Fibromyalgia (FM) was considered to be chronic and to have serious 
consequences; patients perceived little personal control and did not expect 
medical treatment to be effective. Psychometric properties of the IPQ-R-
FM were found to be adequate. Patients attributed the causes of FM most 
frequently to an external somatic cause (58%). Quality of life was related to 
experiencing more consequences due to FM. Catastrophizing was related to a 
low understanding of the symptoms of FM, a more cyclical nature of FM and to 
an emotional representation.  
Conclusion: The IPQ-R-FM is a useful tool to assess illness perceptions in 
patients with fibromyalgia. Illness perceptions are related to quality of life and 
catastrophizing; therefore, it seems important to assess and integrate illness 
perceptions into the management of patients with fibromyalgia.
Key words: illness perceptions, fibromyalgia, outcome, pain, quality of life, 
catastrophizingRelation between illness perceptions, QoL and catastrophizing in FM       91
Introduction
The diagnosis of fibromyalgia (FM) relies on symptomatic criteria, 
including widespread pain characterized by multiple tender points. Other 
symptoms frequently reported are fatigue, stiffness, depression, abdominal 
pain and disturbed sleep [1]. Fibromyalgia is a chronic pain syndrome 
whose pathogenesis is unknown but which seems to depend on multiple 
and individually different factors. These factors may consist of physical, 
psychological, behavioral, cognitive and environmental components. The 
recommended treatment therefore has a multimodal approach, including 
pharmacotherapy and self-management [2, 3]. Self-management programs for 
patients with FM incorporate combinations of several treatment strategies such 
as exercise [4], education [5] and stress management [6]. Education [7] and 
psycho-educational interventions [8] have also been described as effective in the 
treatment of patients with fibromyalgia. Education aims at changing patients’ 
inadequate cognitions. In the last decade, cognitions and illness perceptions 
have been identified as important in the controllability of musculoskeletal 
conditions such as FM. In both cross-sectional and prospective studies across 
different musculoskeletal conditions, catastrophizing is found to be related to 
severity of pain, affective distress, muscle and joint tenderness, pain-related 
disability, poor treatment outcomes and potentially to inflammatory disease 
 [9-11]. The Pain Catastrophizing Scale (PCS) is used to identify catastrophizing 
in patients with pain [12]. 
When patients are confronted with an illness or with symptoms, as in FM, 
they create a model and representation of this illness or symptoms (illness 
perceptions) in order to make sense of or try to cope with the illness and 
its symptoms. Each patient will have his/her own ideas about the identity, 
treatment, timeline and consequences of the illness or symptoms. In this process 
attributions are made in order to understand the cause of the symptoms, for 
instance a psychological attribution such as stress or a physical attribution 
such as rheumatism. Leventhal developed the Self Regulation Model (SRM) 
as a theoretical framework for combining illness perceptions with coping 
and outcome (e.g. quality of life) [13]. In order to assess illness perceptions, 
Weinman et al. (1996) developed the Illness Perception Questionnaire (IPQ) [14]. 
This IPQ was later revised by Moss-Morris et al. (2002) into the IPQ-R [15].  92       Chapter 5
The IPQ-R measures perceptions and attributions of patients. It has been tested 
in different patient groups such as Huntington disease [16], mild head injuries 
[17], coronary artery disease, [18] and head and neck cancer [19]. Stuifbergen 
et al. (2006) used the IPQ-R in patients with FM [20]. In a cross-sectional study 
they investigated the links between illness perceptions, mental health and 
health behavior. They found that emotional representations of patients with 
FM explained 41% of the variance of mental health and 17% of health-related 
behavior. 
Although illness perceptions are found to be of importance, the integration of 
illness perceptions into the clinical assessment and management of patients 
with FM needs further elaboration and research. The psychometric properties of 
the questionnaire should be tested further and research should focus on specific 
illness perceptions of patients with FM.
The Fibromyalgia Impact Questionnaire (FIQ) can be used to investigate the 
link between illness perceptions of patients with FM and quality of life. It is 
found to be an efficient questionnaire to evaluate the impact of FM on quality of 
life [21]. 
The aims of this present study were to investigate the illness perceptions of 
patients with FM, to analyze the psychometric properties (interclass correlation, 
test-retest reliability and interrelationships) and to examine the links between 
illness perceptions, quality of life (FIQ) and catastrophizing (PCS). Relation between illness perceptions, QoL and catastrophizing in FM       93
Materials and Methods
Patients were recruited from the Dutch fibromyalgia patient association 
(FES) by means of an announcement on their website. If a patient expressed 
willingness to participate, he/she was asked through the website to send 
an email or letter to the investigators. The patients then received additional 
information concerning the study and a set of questionnaires (T1). Three weeks 
after the patients filled out the questionnaires they received a second set of 
the same questionnaires (T2). All patients were required to be diagnosed with 
FM according to the criteria of Wolfe et al. [1] by a rheumatologist or general 
practitioner and to still be suffering from pain, stiffness and fatigue at the 
moment of the study. Due to the test-retest arrangement, patients were asked 
not to receive any new treatment during the study period that could interfere 
with their cognitions or attributions regarding FM.
The following sociodemographic and clinical data were collected in the 
questionnaire: age, gender, number of painful body sites (minimum 0 - 
maximum 28), duration of pain, time since diagnosis of FM, pain intensity 
(Numerical Rating Scale (NRS): 1-10) and medication use. The IPQ-R was used 
to measure illness perceptions, and its psychometric properties are accurate [14].
The IPQ-R can be used in different patient groups by adapting the questionnaire 
to that specific patient group. In our study the original IPQ-R was translated 
into Dutch and “my illness” was changed into “my fibromyalgia”; the adapted 
questionnaire was labeled “IPQ-R-Fibromyalgia (Dutch language version)”. 
In the dimension of illness identity, patients were asked if they experienced a 
specific symptom (total 14) and whether they believed the symptom was related 
to their FM. In the next section patients were asked to indicate their degree of 
agreement on a 5-point scale (1, strongly disagree, to 5, strongly agree) with 
statements concerning acute/chronic timeline (5 items about the chronicity of 
FM), cyclical timeline (4 items about the cyclical nature of FM), consequences of 
FM (6 items about the negative consequences of FM), personal control (6 items 
representing positive beliefs about personal controllability), treatment control 
(5 items representing positive beliefs about the treat ability ), illness coherence 
(5 items about the personal understanding of FM) and emotional representation 
(6 items about emotions caused by FM). The causal domain is presented as a 
separate section; it consists of 18 attributional items which can be divided into 4 94       Chapter 5
sub-dimensions: psychological attributions such as personality, stress or worry 
(6 items), risk factors such as heredity and smoking (7 items), immunity like 
germs or viruses (3 items), and accident or chance (2 items). The causal domain 
of the IPQ-R can be used for any disease. 
Since patients with FM have specific beliefs regarding the cause of their 
symptoms, a FM-specific dimension was added to the IPQ-R-FM that 
included eight FM-specific causes, namely: rheumatism, muscular disease, 
a psychological trauma in the past, hormonal deregulation, decreased 
vascularization, overused tendomuscular junctions, sleeping problems, and a 
thyroid gland disease. These causes were based on the clinical experience of 
the authors with patients with FM. For scoring the IPQ-R-FM we refer to Moss-
Morris et al. [15] The fibromyalgia-specific causes are summed (min 8 - max 
40). At the end of the IPQ-R-FM, patients are asked to mention in their own 
words a maximum of three causes for their FM. To analyze these causes an 
attribution model was adopted which contains the categories of psychological 
or somatic cause, and internal or external attribution. The model resulted in 
five options: psychological cause/internal attribution, psychological cause/
external attribution, somatic cause/internal attribution, somatic cause/external 
attribution, and cause not classifiable.
To analyze the link between illness perception and Quality of life and 
Catastrophizing, the Fibromyalgia Impact Questionnaire and the Pain 
Catastrophizing Scale were used. The Fibromyalgia Impact Questionnaire (FIQ) 
is a self-administrated questionnaire with 10 items that include four subscales: 
physical impairment (11 sub-items), number of days feeling good (range 0 -7), 
number of days unable to work (range 0-7), and six symptoms: pain, fatigue, 
morning tiredness, stiffness, anxiety and depression (score range 1-10) [22]. The 
questionnaire has credible construct validity, reliable test-retest characteristics, 
and a good sensitivity for therapeutic changes [23]. The FIQ is frequently used 
in studies on FM and is the most adequate method to analyze quality of life 
in patients with fibromyalgia [21]. In this study the symptoms (pain, fatigue, 
morning tiredness, stiffness, anxiety and depression), and the total score of the 
FIQ are used to analyze the link between symptoms and quality of life with the 
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The Pain Catastrophizing Scale (PCS) is a 13-item scale in which patients are 
asked to reflect on past painful experiences and indicate the degree to which 
they experienced thoughts or feelings during pain on a five-point scale. For this 
study the total score of the PCS was used. The psychometric properties of the 
PCS are adequate [12, 24].
Statistical analysis 
All data were entered using the Statistical Package for the Social Sciences (SPSS) 
14.0. Descriptive statistics were used to describe the sociodemographic data and 
history of pain. The internal consistency (Cronbach’s alpha) for each dimension 
and attribution was analyzed. Test-retest reliability over a 3-week interval was 
calculated using Pearson’s correlations between the two time points. Pearson’s 
correlation coefficients are computed to investigate the interrelationships of the 
dimensions of the IPQ-R-FM and of the attributions. The causes described by 
the patients were classified separately by two authors. In case of discrepancies 
the differences were discussed until agreement was reached. To analyze the link 
between the IPQ dimensions and quality of life and catastrophizing, Pearson’s 
correlation between the dimensions and attribution scales of the IPQ with the 
symptoms and total score of the FIQ and the PCS were calculated. 96       Chapter 5
Results
In total 58 patients were included, 51 of whom were analyzed. Six patients 
dropped out, as they either did not return the questionnaires (n = 2) or returned 
them too late (n = 3). One patient received a new treatment during the study 
period and was therefore excluded.
Table 1 Demographic data, marital status, education, socioeconomics status, clinical 
characteristics and use of pain medication (n = 51)
Variable  n    %*
Age (mean +/- SD)  44 years    (SD 10)
Female/Male  47 / 4    92 % - 8 %
Marital status (%)
  Married/cohabiting  35    68%
  Divorced  5    10%
  Single  11    22% 
Education
  Elementary/Middle school  8    16%
  High school  24    47%
  College/University   19    37% 
Socioeconomic status
  Working  29    57%
  Unemployed   8    16%
  Disability pension/sick leave  12    24%
  Student  2    4%
Stiffness (NRS 1-10)  7.3    (SD 2.2)
Fatigue (NRS 1-10)  7.9    (SD 1.6)
Pain intensity (NRS 1-10)  7.1    (SD 1.8)
Duration of pain / time since diagnosis FM (years)   10.1 / 5.2 
Pain sites (min 0 – max 28)  Mean 14.8  (SD 5.9)
Pain medication
  NSAIDs (incl. acetaminophen)  37    73%
  NSAIDs + benzodiazepines  1    2%
  Benzodiazepines or tricyclic antidepressants  1    2%
  Opioids + benzodiazepines and/or tricyclic antidepressants  7    14%
  Opioids + NSAIDs  3    6%
  No medication  2    4%
Pain medication frequency
  > 3 times daily  16    31%
  1-2 times daily  9    18%
  2-6 times weekly  15    30%
  ≤ 1 time weekly  11    22%
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The majority (92 %) of the patients were female, which is in agreement with 
population characteristics of patients with fibromyalgia. Patients experienced 
about 10 years of pain and it took five years on average before they received the 
diagnosis of FM. Patients experienced severe pain: their average NRS score was 
7.1 (standard deviation (SD) 1.8). Most patients used analgesics for their FM and 
although this is not recommended, NSAIDs and acetaminophen were used on a 
large scale. 
Table 2 Identity scale scores of the IPQ-R, 14 commonly experienced symptoms,
filled out at T1 and T2 (% yes), n=51.
  I have experienced these symptoms   I have experienced symptoms as
  since my fibromyalgia   related to fibromyalgia
Symptom  T1/T2  T1/T2
Pain   98/94  96/100
Fatigue  98/92  92/98
Loss of strength  92/85  85/93
Sleep difficulties  83/79  88/83
Stiff joints  79/87  85/89
Upset stomach  64/69  48/56
Headaches  62/58  47/57
Sore eyes  60/58  42/43
Dizziness  50/39  46/60
Nausea  27/21  43/55
Breathlessness  23/27  25/21
Sore throat  19/10  30/20
Wheezing  13/8  29/0
Weight loss  2/2  100/100
T1: first questionnaire T2: second questionnaire.98       Chapter 5
Patients experienced on average 7.7 (SD 2.2) symptoms at T1 and 7.4 (SD 2.0) 
symptoms at T2. Of the experienced symptoms, 5.5/5.6 (SD 2.4/2.2) were 
perceived to be related to FM. Pain, fatigue and loss of strength were the most 
common symptoms experienced by the patients, and these symptoms were 
perceived as related to the FM.
The dimensions of the IPQ-R-FM are shown in Table 3. Patients perceived FM to 
be chronic with serious consequences, and perceived little personal control and 
little treatment control. The internal consistency of the IPQ-R-FM is adequate (α 
> .70) for five dimensions and attributions. No relation between the two items 
of the chance attribution was found. Test-retest reliability was analyzed over a 
period of 3 weeks. Pearson’s correlations between the dimensions at T1 and T2 
showed overall good stability, despite some low correlations on identity (.24), 
personal control (.57), and illness coherence (.55).
Table 3 Mean and standard deviations, internal consistency, and 3-week test-retest 
reliability of the IPQ-R-FM dimensions and attributions (n = 51).
   Internal consistency  Test-retest correlations
IPQ-R-FM   Mean (SD)  Cronbach’s Alpha  Pearson’s correlation
Dimensions (# items)
Identity (14)  5.5 (2.4)    .24
Timeline (acute/chronic) (6)  25.4 (3.9)  .80  .69**
Consequences (6)  19.3 (4.1)  .64  .75**
Personal control (6)  19.5 (4.2)  .83  .57**
Treatment control (5)  15.7 (3.2)  .67  .72**
Illness coherence (5)  15.9 (3.4)  .51  .55**
Cyclical timeline (4)  15.0 (3.3)  .77  .77**
Emotional representation (6)  16.2 (5.1)  .86  .72**
Attributions     
Psychological attribution (6)  14.7 (5.8)  .90  .85**
Risk factor attribution (7)  15.1 (3.6)  .48  .69**
Immune attribution (3)  7.4 (2.0)  .47  .73**
Chance attribution (2)  5.5 (1.7)  .00  .62**
Fibromyalgia-specific attributions (8)  23.5 (4.7)  .61  .65**
** correlation significant at 0.01 level.Relation between illness perceptions, QoL and catastrophizing in FM       99
Several significant correlations among the scores of the IPQ-R dimensions and 
attributions were found (Table 4). Treatment control and personal control were 
strongly correlated. A low illness coherence means little personal understanding 
of the symptoms and causes of FM; this low personal understanding is strongly 
related to an emotional representation. Patients with more psychological 
attributions for their FM such as stress or “my emotional state” have more risk 
factor attributions such as bad luck or an accident (Table 4). The FM-specific 
attributions were significantly related to the psychological attributions and risk 
factor attributions. The attributions most frequently reported for the cause of 
FM were: overused tendomuscular junctions (T1: 3.6 / T2: 3.7), rheumatism (3.5 
/ 3.5), sleeping disturbances (3.2 / 3.0), stress or worry (3.1 /3.1), chance or bad 
luck (3.1 / 3.1), and altered immunity (3.1 / 2.9). These six causes were reported 
most often both at T1 and T2. 
The last question of the IPQ-R-FM gave patients the opportunity to list 
maximally three causes for their FM. At T1 patients reported an average of 2.6 
causes, and at T2 2.7 causes. A somatic cause was most frequently mentioned 
in 64 % of the cases. Causes most frequently reported were a muscular disease, 
vulnerability and genetics. These somatic causes had in 90% of cases an external 
attribution such as heredity or bad luck, and in 10% an internal attribution 
such as working overtime or not taking enough rest. Psychological causes 
were mentioned in 31% of the cases, with an external attribution in 35% and 
an internal attribution in 65% of the cases. Most of the psychological causes 
reported were stress, perfectionism or a psychologically traumatic event. Of the 
reported causes, 5% was not classifiable. Answers such as “I don’t know what 
the cause is” or “the cause is my FM” illustrate this.100       Chapter 5
Table 4 Mean and standard deviations (at T1), Pearson’s correlations between IPQ-R-
FM dimensions, and attributions about the cause of FM (n = 51) 
IPQ-R-FM  1  2  3  4  5  6  7  8  9  10  11  12
 
Dimensions (# items) 
 1.  Identity (14)             
 2.  Timeline (acute/chronic) (6)  .16           
 3.  Consequences (6)  .20  .12           
 4.  Personal control (6)  -.14  -.31*  -21       
 5.  Treatment control (5)  -.10  -.34*  -22  .73**     
 6.  Illness coherence (5)  -.29*  -.07  -.18  .20  .18   
 7. Cyclical timeline (4)  .36*  .17  .08  -.13  -.16  -.29* 
 8.  Emotional representation (6)  -.05  .06  .28*  -.25  -.25  -49**  .13
  Attributions (# items)                 
 9.  Psychological attribution (6)  -.11  .02  .24  .11  .16  -.15  -.10  .27       
  10. Risk factor attribution (7)  -.24  -.09  .09  .23  .15  -.13  .01  .11  .58**   
  11. Immune attribution (3)  .08  -.17  -.07  -.01  -.21  -.16  -.07  .-03  .09  .26   
  12. Chance attribution (2)  -.14  -.05  .19  -.09  .06  -.24  -.06  .07  .01  .22  .17 
  13. Fibromyalgia specific attributions (8)  .30*  .13  .35*  .09  .04  -.26  .10  .07  .42**  .54**  .21  .28*
* p < 0.05, ** p< 0.01
Quality of life of patients with fibromyalgia was related to the number of 
consequences that patients experience. Catastrophizing was significantly 
related to a low understanding of the symptoms of FM and positively related 
to a more cyclical nature of FM and an emotional representation. Fatigue was 
related to experiencing more consequences of FM and a low degree of personal 
control. Anxiety was related to experiencing more consequences of FM, to an 
emotional representation of FM and to more psychological attribution and more 
fibromyalgia-specific attributions. Feeling depressed is related to a low score on 
illness coherence, reflecting that these patients do not understand the symptoms 
of their FM. Feeling depressed is also related to an emotional representation and 
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Table 5 Pearson’s correlations between the IPQ-R-FM and Quality of life; symptoms, 
FIQ-total and Catastrophizing (PCS-total)
     Fibromyalgia Impact Questionnaire 
      Pain  Fatigue  Morning  Stiffness  Anxiety  Depres-  FIQ  PCS
          tiredness      sed  Total  Total 
  IPQ-R-FM
Dimensions
 1.   Identity  .10  .23  .35*  .25  -.03  .09  .31*  .14
 2.   Timeline  -.23  -.05  .34*  .30*  .18  .10  .19  .27
    (acute/chronic)
 3.   Consequences  .28  .37**  .18  .25  .45**  .28  .62**  .16
 4.   Personal control  -.02  -.37**  -.13  -.18  .03  -.11  -.22  .22
 5.   Treatment control  .01  -.18  -.15  -.15  -.01  -.06  -.10  -.20
 6.  Illness coherence  -.20  -.20  -.08  -.01  -.32*  -.36**  -.06  -.42**
 7.   Cyclical timeline  .23  -.03  .07  -.03  .17  .01  .03  .41**
 8.   Emotional 
    representation  .09  .16  .15  .03  .48**  .45**  .30*  .64**
Attributions            
 9.   Psychological 
    attribution  .-09  .17  .04  -.08  .58**  .59**  .28*  .20
  10.  Risk factor 
    attribution  -.07  -.05  .08  .03  .27  .20  .09  -.05
  11.  Immune 
    attribution  -.19  .13  .20  .09  -.08  -.01  -.02  -.20
  12.  Chance 
    attribution  .17  .32*  .02  .04  -.01  -.08  .10  .01
  13.  Fibromyalgia 
    specific 
    attributions  .10  .19  .25  .15  .41**  .23  .36*  .15
* correlation significant at 0.05 level, ** significant at .01 level.
Discussion
The purposes of this study were to explore the illness perceptions of patients 
with FM and to analyze the internal consistency, test-retest reliability and 
intercorrelations of the IPQ-R-FM dimensions and attributions. Furthermore, 
the perceived causes of patients were analyzed and the relation with quality of 
life and catastrophizing was examined.102       Chapter 5
Illness perceptions are related to symptoms that patients experience. In this 
study, patients experienced an average of 7.6 symptoms. The most common 
symptoms patients experienced were pain, fatigue, loss of strength, sleep 
difficulties and stiff joints. Except for loss of strength, these symptoms were 
related to the diagnosis of FM. The same most common symptoms were 
described by Stuifbergen et al. (2006) in a group of American patients with 
FM [20]. Despite the fact that in their study 19 symptoms could be identified, 
the average number of experienced symptoms was much higher, namely 14. 
Both study groups had a duration of FM of over 10 years; the main difference 
between the study populations was the fact that the American group was 
recruited from a waiting list before an intervention. We interpret this finding 
by stating that either patients with FM who seek medical care report more 
symptoms or that patients who experience more symptoms are seeking medical 
care, even after over 10 years. Patients with FM experience more symptoms 
than patients with chronic pain (6.2 symptoms), acute pain (2.8 symptoms) 
[15] and rheumatoid arthritis (7.3), but less than patients with chronic fatigue 
syndrome (9.3) [25]. The many symptoms experienced by patients underline the 
fact that FM is a serious health problem.
The outcome indicates that patients experienced their FM to be chronic and to 
have serious consequences. Patients experience little personal control and have 
low expectations of effective treatment. Compared to patients with rheumatoid 
arthritis [25], patients with FM attribute more symptoms to their FM, expect 
a more chronic timeline, experience fewer consequences of their FM and 
experience it as a less coherent condition. Compared to patients with chronic 
fatigue syndrome (CFS) [25], patients with FM attribute fewer symptoms 
to their FM and experience the chronicity of the condition to be worse but 
its negative consequences to be fewer. Patients with FM report having less 
personal control and lower expectations of treatment than patients with CFS. 
American patients with FM experience more consequences due to their FM, 
are more positive about treatment opportunities and have a more emotional 
representation [20]. 
Interclass correlations for dimensions and attributions were moderate to good, 
except for the chance attribution. This is a dimension with two questions 
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questions is absent, just as described in the study by Moss-Morris et al. (2002), 
who found an internal consistency of .23 for this chance attribution. The usage 
of this dimension should be reconsidered. The test-retest reliability of the IPQ-
R-FM in patients with FM is accurate (except for the identity scale (.24)). 
This low correlation on the identity scale reflects the change of symptoms 
experienced over time. The main symptoms, like pain, fatigue and loss 
of strength, are experienced by almost all patients on both occasions. The 
symptoms that change over time are those experienced less often, such as stiff 
joints, sleep difficulties, upset stomach, headaches and sore eyes.
Several significant interrelationships between dimensions are found. Treatment 
control is strongly associated with personal control; this strong correlation 
(.71) is also described by Stuifbergen et al. [20]. During the development of 
the IPQ-R, support was found for classifying personal and treatment control 
as separate components, particularly the link between illness representation 
and treatment adherence. As discussed by Moss-Morris et al. (2002), this 
distinction may differ between illnesses [15]. In patients with FM the personal 
and treatment control dimensions are strongly related. Probably personal and 
treatment control in FM both aim at self-efficacy to manage the symptoms, as no 
specific medical treatment is available.
Moss-Morris et al. (2002) stated that researchers should modify the causal and 
identity scales in order to suit particular illnesses or to adapt to cultural settings 
[15]. We therefore added FM-specific attributions to the questionnaire. The FM-
specific attributions are most frequently mentioned by patients, i.e. overused 
tendomuscular junctions and rheumatism; they are important and should be 
elicited by clinicians when interviewing patients with FM. The FM-specific 
domain that we added contains somatic and psychological attributions. Future 
studies should focus on illness-specific attributions and explore which can be 
added to the IPQ-R-FM.
In the last question of the IPQ-R-FM the patients are asked to describe one 
to three most important causes for their FM. With this open-ended format a 
wealth of personal information is obtained from the patients. Although this 
specific question is rarely described in studies of the IPQ-R, we believe this is 104       Chapter 5
relevant information. We chose a model to analyze this question, which could 
be relevant for clinicians when trying to understand the illness perceptions 
of patients with FM. The psychological versus somatic dichotomy is relevant 
for the interaction between patients and physicians. Internal versus external 
attribution is relevant for treatment motivation, although the relation between 
illness perceptions and motivation is as yet unclear [26]. 
In the medical literature FM is often described as a medically unexplained 
syndrome or a functional somatic syndrome [27]. The diagnosis is used by 
exclusion of diseases like rheumatoid arthritis and is diagnosed by specific 
criteria defined by Wolfe et al. (1990) [1]. FM is “not popular” under physicians 
and medical students [28], and the physician-patient interaction is often 
considered to be difficult [29, 30]. The majority of the patients in this study 
reported a somatic, external cause as most important cause for their FM, 
such as a muscular disease, vulnerability, overused tendomuscular junctions 
or rheumatism. This finding seems to contrast with what is known from the 
medical literature about the cause of FM. This contrast in attributions of what 
is causing FM could be part of the difficult physician-patient interaction. 
Physicians should anticipate on the fact that many patients attribute their FM to 
a somatic cause and are searching for a treatment that fits this attribution. The 
IPQ-R-FM can be used in this process or patients can be asked for their specific 
illness perceptions. Specific education or reattribution programs that focus on 
these inadequate cognitions have reported positive results on pain intensity, 
catastrophizing and physical outcome in patients with low back pain [31] and 
in patients with FM [32]. The benefits of exercise programs are enhanced when 
combined with self management education [33].
Measuring quality of life gives insight into the impact of FM on patients’ 
psychological, physical and social functioning. Patients with FM have a 
significantly worse quality of life compared to healthy subjects and patients 
with rheumatoid arthritis [34]. Patients experiencing more consequences 
of their FM report a worse quality of life. These patients see their FM as a 
serious condition with major consequences for their daily life, with many 
negative financial and social ramifications. Experiencing more consequences 
is also related to more fatigue. This underlines the fact that it is important for 
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Catastrophizing was found to be negatively related to illness coherence and 
positively related to cyclical timeline and an emotional representation. Not 
understanding the experienced symptoms probably increases the tendency 
to catastrophize. Experiencing FM as cyclical and feeling that symptoms are 
changing over time but are unpredictable also relates to catastrophizing as well 
as perceiving many emotional consequences and perceiving FM as a serious 
disease. Informing patients about their symptoms and trying to reassure them 
seems essential to break this vicious circle of catastrophizing. This education, 
however, should be part of a wider pain-management approach. 
The results of the present study support the IPQ-R-FM as a useful tool to 
assess illness perceptions in patients with FM. The outcomes on the IPQ-R 
dimensions reflect the expected pattern of patients with a long duration of FM. 
The interclass correlations, the test-retest reliability and the interrelationships 
are sufficient. Modifications can be made by adding FM-specific causes and 
removing the chance attribution. Clinicians should assess illness perceptions 
in patients with FM in order to better understand perceived disability and 
to anticipate on treatment strategies. Pre-treatment illness perceptions and 
changing of these beliefs are associated with better outcome and are therefore 
important in selecting patients for treatment programs [35]. Dijkstra et al. (2001) 
reported that patients with FM who report fewer psycho-social causes and 
perceive fewer psychosocial influences in relation to their FM are less willing to 
adopt a self-management approach to cope with fibromyalgia [36].
Weakness of the study was that patients were invited by means of an 
announcement on the website of the patient organization. From studies on 
patients with breast cancer it is known that patients who participate in a 
support group have different illness beliefs: they report more active coping 
strategies and feel more control over their cancer than patients who do not 
participate is such groups [37, 38]. In what way this selection bias influenced 
the illness perceptions of patients with FM should be further investigated. 
The diagnosis of FM according to the criteria described by Wolfe et al [1] was 
an inclusion criterion. These criteria are widely used by rheumatologists and 
general practitioners in the Netherlands. All patients suffered from severe pain, 
stiffness and fatigue at the time of the study, but the patients that participated 
were not physically examined on presence of ACR criteria. Comorbidities were 106       Chapter 5
not assessed in the study. The presence of comorbidities might influence the 
illness perceptions of patients with FM. 
Classifying the causes according to the model (psychological vs. somatic 
attribution, internal vs. external attribution) that we adopted was sometimes 
difficult, for instance in case of sleeping problems (somatic or psychological) 
or stress (internal or external). Improved models could better analyze these 
qualitative data. Future studies should analyze this model and test the 
relevance for clinicians. The sample size of the study was small, but given the 
purposes of this study it is adequate. 
Illness perceptions are relevant in patients with FM. The results of the present 
study form a basis to further investigate and implement illness perceptions in 
the clinical practice of patients with fibromyalgia. Relation between illness perceptions, QoL and catastrophizing in FM       107
References
[1]   Wolfe F, Smythe HA, Yunus MB, Bennett RM, Bombardier C, Goldenberg DL,  
et al. The American College of Rheumatology 1990 Criteria for the Classification 
of Fibromyalgia. Report of the Multicenter Criteria Committee. Arthritis Rheum 
1990;33:160-72.
[2]   Rook DS. Fibromyalgia treatment update. Curr Opin Rheumatol 2007;19:111-7.
[3]   Barlow J, Wright C, Sheasby J, Turner A, Hainsworth J. Self-management 
approaches for people with chronic conditions: a review. Patient Educ Couns 
2002;48:177-87.
[4]   Busch A, Schachter CL, Peloso PM, Bombardier C. Exercise for treating fibromyalgia 
syndrome. The Cochrane database of systematic reviews 2002, issue 2. Wiley and 
Sons Ltd; 2005.
[5]   Cedraschi C, Desmeules J, Rapiti E, Baumgartner E, Cohen P, Finckh A, et al. 
Fibromyalgia: a randomised, controlled trial of a treatment programme bases on self 
management. Ann Rheum Dis 2004;63:290-6.
[6]   Wigers SH, Stiles TC, Vogel PA. Effects of aerobic exercise versus stress 
management treatment in fibromyalgia; a 4.5 year prospective study. Scand J 
Rheumatol 1996;25:77-86.
[7]  Burckhardt CS. Educating patients: self-management approaches. Disabil Rehabil 
2005;17:703-9.
[8]   Nelson PJ, Tucker S. Developing an intervention to alter catastrophizing in persons 
with fibromyalgia. Orthopaed Nurs 2006;25:205-14.
[9]   Edwards RR, Bingham CO, Bathon J, Haythornthwaite JA. Catastrophizing and 
pain in arthritis, fibromyalgia, and other rheumatic diseases. Arthritis Rheum 
2006;55:325-32.
[10]  Gracely RH, Geisser ME, Giesecke T, Grant MAB, Petzke F, Williams DA, et al. Pain 
         catastrophizing and neural responses to pain among persons with fibromyalgia.  
Brain 2004;127:835-43.
[11]  Picavet HS, Vlaeyen JW, Schouten JS. Pain catastrophizing and kinesiophobia: 
predictors of chronic low back pain. Am J Epidemiol 2002;156:1028-34.
[12]  Sullivan MJ, Bishop SR, Pivik J. The pain catastrophizing scale: Development and 
validation, Psychol Assess 1995;4:524–32. 
[13]  Leventhal H, Brissette I, & Leventhal EA (2003). The common-sense model of self-
regulation of  health and illness. In: LD Cameron & H Leventhal (Eds.), The self-
regulation of health and illness behaviour. New York: Routledge, pp. 42 – 65.
[14]  Weinman J, Petrie KJ, Moss-Morris R, Horne R. The Illness Perception 
Questionnaire: a new method for assessing the cognitive representation of illness. 
Psychol Health 1996;11:431-45.108       Chapter 5
[15]  Moss-Morris R, Weinman J, Petrie KJ, Horne R, Cameron LD, Buick D. The revised 
Illness Perception Questionnaire (IPQ-R). Psychol Health 2002;17:1-16.
[16]  Kaptein AA, Scharloo M, Helder DI, Snoei L, van-Kempen GM, Weinman J et al. 
Quality of life in couples living with Huntington’s disease: the role of patients’ and 
partners’ illness perceptions. Qual Life Res 2007;16: 793-801.
[17]  Whittaker R, Kemp S, House A. Illness perceptions and outcome in mild head injury: 
a longitudinal study. J Neurol Neurosurg Psychiatry 2007;78: 644-6.
[18]  Hirani SP, Pugsley WB, Newman SP. Illness representations of coronary artery 
disease: an empirical examination of the Illness Perception Questionnaire (IPQ) 
in patients undergoing surgery, angioplasty and medication. Br J Health Psychol 
2006;11:199-220.
[19]  Scharloo M, Baatenburg de Jong RJ, Langeveld TP, van Velzen-Verkaik E, Doorn op 
den Akker MM, Kaptein AA. Quality of life and illness perceptions in patients with 
recently diagnosed head and neck cancer. Head Neck 2005;27: 857-63.
[20]  Stuifbergen AK, Phillips L, Voelmeck W, Browder R. Illness perceptions and related 
outcomes among women with fibromyalgia syndrome. Women’s Health Issues 
2006;16:353-60.
[21]  Pagano T, Matsutani LA, Ferreira BAG, Marques AP, de Branganca Pereira CA. 
Assessment of anxiety and quality of life in fibromyalgia patients. Sao Paulo Med J 
2004; 122: 252-8.
[22]  Burckhardt CS, Clark SR, Bennett RM. The fibromyalgia impact questionnaire: 
development and validation. J Rheumatol 1991;18:728-33.
[23]  Bennet R. The Fibromyalgia Impact Questionnaire (FIQ): a review of its development, 
current version, operating characteristics and uses. Clin Exp Rheumatol 2005;23 
(suppl. 39):154-62.
[24]  Severeijnse R, Hout van den MA, Vlaeyen JWS, Picavet HS. Pain catastrophizing and 
general health status in a large Dutch community sample. Pain 2002;99:367-76.
[25]  Moss-Morris R, Chalder T. Illness perceptions and levels of disability in patients with 
chronic fatigue syndrome and rheumatoid arthritis. J Psychosom Res 2003;55:305-8.
[26]  Eccles JS, Wigfield A. Motivational beliefs, values, and goals. Annu Rev Psychol 2002; 
53: 109-32.
[27]  Endersen GKM. Fibromyalgia: a rheumatologic diagnosis? Rheumatol Int 
2007;27:999-1004.
[28]  Album D, Westin S, Do diseases have a prestige hierarchy? A survey among 
physicians and medical students. Soc Sc Med 2008;66:182-8.
[29]  Bieber C, Muller, Blumenstiel K, Hochlehnert A, Wilke S, Hartmann M Eich W. A 
shared decision- making communication training program for physicians treating
  fibromyalgia patients: effects of a randomized controlled trial. J Psychosom Res 
2008;64:13-20.Relation between illness perceptions, QoL and catastrophizing in FM       109
[30]  Walker EA, Katon WJ, Keegan D, Gardner G, Sullivan M. Predictors of physician 
frustration in the care of patients with rheumatological complaints. Gen Hosp 
Psychiatry 1997;19:315-23.
[31]  Moseley GL, Nicholas MK, Hodges PW. A randomized controlled trial of intensive 
         neurophysiology education in chronic low back pain. Clin J Pain 2004: 20:324-30.
[32]  Mannerkorpi K, Ahlmén M, Ekdahl C. Six- and 24-month follow-up of pool exercise 
therapy and education for patients with fibromyalgia. Scand J Rheumatol 2002; 
31:306-10.
[33]  Rook DS, Gautam S, Romeling M, Croos ML, Stratigakis D, Evans B et al. Group 
exercise, education and combination self-management in women with fibromyalgia. 
Arch Intern Med 2007; 167:2192-200.
[34]  Birtane M, Uzunca K, Tastekin N, Tuna H. The evaluation of quality of life in 
fibromyalgia  syndrome: a comparison with rheumatoid arthritis by using the SF-36 
Health Survey. Clin Rheumatol 2007;26:679-84. 
[35]  Nielson WR, Jensen MP. Relationship between changes in coping and treatment 
outcome in patients with Fibromyalgia Syndrome. Pain 2004;109:233-41. 
[36]  Dijkstra A, Vlaeyen JW, Rijnen H, Nielson W. Readiness to adopt the self-
management approach to cope with chronic pain in fibromyalgic patients. Pain 
2001;90:37-45.
[37]  Cameron LD, Booth RJ, Schlatter M, Ziginskas D, Harman JE, Benson SRC. 
Cognitive and affective determinants of decisions to attend a group psychosocial 
support program for women with breast cancer. Psychosom Med 2005;67:584-9.
[38]  Grande GE, Myers LB, Sutton SR. How do patients who participate in cancer 
support groups differ from those who do not? Psycho-oncol 2006;15:321-34.
 110       Chapter 5Appreciation of written education about pain in patients with fibromyalgia       111
Chapter 6
Is appreciation of written education about pain neurophysiology 
related to changes in illness perceptions and health status in 
patients with fibromyalgia?
MW van Ittersum 
CP van Wilgen
JW Groothoff
CP van der Schans 
Patient Educ Couns, accepted for publication
Is appreciation of written education about pain neurophysiology 
related to changes in illness perceptions and health status 
in patients with fibromyalgia?
MW van Ittersum 
CP van Wilgen
JW Groothoff
CP van der Schans 
Chapter 6
Patient Educ Couns, accepted for publication112       Chapter 6
Abstract 
 
Objective: To investigate the appreciation of written education about pain 
neurophysiology in patients with fibromyalgia (FM) and its effects on illness 
perceptions and perceived health status. 
Method: A booklet explaining pain neurophysiology was sent to participants 
with FM. Appreciation was assessed with 10 questions addressing relevance (0-
30) and reassurance (0-30). Illness perceptions, catastrophizing and health status 
were measured with the Revised Illness Perception Questionnaire (IPQ-R), the 
Pain Catastrophizing Scale (PCS) and the Fibromyalgia Impact Questionnaire 
(FIQ) at baseline (T0), after a 2-week control period (T1) and 6 weeks after the 
intervention (T2).  
Results: Forty-one patients participated. Mean (SD) scores for relevance and 
reassurance were 21.6 (5.6) and 18.7 (5.7), respectively. Only illness coherence, 
emotional representations, pain and fatigue changed significantly between T0 
and T2. Correlations between appreciation and changes in outcomes ranged 
between r = 0.00 and r = 0.34.  
Conclusions: Although a majority of subjects appreciated the written 
information, it did not have clinically relevant effects on illness perceptions, 
catastrophizing or impact of FM on daily life.  
Practice implications: Written education about pain neurophysiology is 
inadequate toward changing illness perceptions, catastrophizing or perceived 
health status of participants with FM; education should be incorporated into a 
broader multidisciplinary self-management program. Appreciation of written education about pain in patients with fibromyalgia       113
Introduction 
 
Fibromyalgia (FM) is a complex syndrome characterized by widespread pain 
in combination with 11 or more of 18 specific tender point sites, lasting at least 
three months [1]. Fibromyalgia is associated with significant impairments of 
health-related quality of life and functioning, and with substantial financial 
costs [1-3]. Although the exact pathogenesis in FM is still unknown, the 
widespread character of hyperalgesia and allodynia found in FM patients are 
thought to be caused by altered processes within the central nervous system 
called central sensitization [4-6]. Emotions, attention and cognitions have been 
identified as influencing pain and functioning in chronic pain conditions. 
Several studies indicate that this cognitive-emotional sensitization is part of the 
central sensitization mechanism of FM [7-11].  
Cognitions about illness — also referred to as illness perceptions — are, 
according to Leventhal’s Common Sense Self Regulatory Model of Illness 
Representations, based on former experiences and on information provided by 
significant others [12,13]. When the cause, course and consequences of an illness 
are unknown or uncertain, as is the case in fibromyalgia, patients typically hold 
negative beliefs about their illness [14]. Extreme negative beliefs influence pain 
processes in the central nervous system directly and are therefore important in 
FM [15]. FM patients with high levels of catastrophizing were found to have 
more severe and widespread pain, high tender point counts, a lower pain 
threshold and pain tolerance, and more emotional disturbances and depression. 
Moreover, negative perceptions about illness, catastrophizing and unbeneficial 
coping styles have been shown to be negatively related to treatment adherence, 
treatment outcome and functioning in chronic pain patients [15-19]. 
As the central sensitization mechanism is the most likely explanation for 
fibromyalgia symptoms, based on the belief that recovery can be fostered if 
patients understand the nature of their problems better, it seems important 
to educate patients about this neurophysiological background of their illness. 
Moseley (2003) found that both health care professionals and chronic low back 
pain patients were able to understand the neurophysiology of pain [20]. Patient 
education, defined as “any set of planned educational activities designed to 
improve patients’ health behaviors and/or health status” [21], is specifically 114       Chapter 6
aimed at informing and reassuring patients and at restructuring their 
perceptions of illness. 
Former studies have found conflicting results for the effects of different 
methods of patient education. For patients with low back pain, a booklet with 
biomechanical exercises, written standardized information about coping and 
oral information about pain physiology were all found to result in beneficial 
effects [22-25]. A systematic review by Engers et al. (2008) analyzed 24 trials 
with different types of patient education for people with low back pain and 
revealed that an inpatient education session lasting at least two hours added 
to ‘care as usual’ had better pain and functional outcomes than ‘care as usual’ 
alone for acute or subacute pain. No clear results were reported on which type 
of education was most effective [26]. Advice to activate, advice on stress-coping 
skills and patient biomechanical education were not found to be effective 
in adults with neck pain, including whiplash-associated disorder [27]. For 
rheumatoid arthritis, short-term effects but no long-term benefits of education 
aimed at changing health behaviors were found on disability, affected joint 
counts, psychological status and depression [28]. 
In FM patient education alone, in the form of small-group discussions, oral 
theoretical information, practical sessions and cognitive behavioral treatment, 
has shown to enhance self-efficacy and health perception [29,30]. Although 
the effectiveness of the separate modalities in multimodal treatment programs 
are unknown, combining patient education with, for example, swimming 
pool exercises or aerobic fitness has shown beneficial effects on endurance, 
grip strength, pain, social functioning, psychological distress and health status 
in patients with FM [31-33]. It is still unclear in what way to best provide 
education to patients with chronic conditions such as FM, who is to provide 
it, and what the contents should be. Nevertheless, patients′ appreciation of the 
information seems to be an important aspect, as Bull et al. (2001) found that 
perceived attractiveness (pleasant appearance) of educational materials, their 
level of information and relevance were positively associated with successes in 
behavioral change [34]. 
In healthcare settings education is often provided by handing out a booklet 
with information. As far as we know the appreciation for and effects of written 
education about pain neurophysiology has not been studied in patients with Appreciation of written education about pain in patients with fibromyalgia       115
FM. Written information is easy to apply and cheap, and patients can re-
read it when they feel like it. A booklet with written information can also be 
of practical importance as an aid for patients to explain their symptoms and 
problems to their relatives. The objective of the present study is to assess the 
effectiveness of written education about fibromyalgia pain neurophysiology 
(central sensitization mechanism) on illness perceptions, pain catastrophizing 
and perceived health status in patients with FM and to explore possible links 
between appreciation of the information and changes in the outcome measures.
Methods
Participants 
Participants were recruited through an internet announcement on the website 
of the Dutch fibromyalgia patient association. Responders received additional 
information about the study and were asked for informed consent. Responders 
aged 18 or older, diagnosed with fibromyalgia according to the 1990s ACR 
criteria [1] by a rheumatologist or general practitioner and still suffering from 
pain, fatigue and stiffness at the moment of the study were included. Exclusion 
criteria were receiving any other new treatment during the study period, 
not understanding Dutch and having symptoms unrelated to FM that could 
interfere with the study outcome.
Procedure 
Participants could indicate whether they wanted to receive and return their 
questionnaires by email or by regular mail. After informed consent and 
checking for inclusion and exclusion criteria, eligible participants were asked 
to fill out the first questionnaire (T0). Because of fluctuating FM symptoms 
over time a control period was used by requesting participants to fill out 
the same questionnaire again two weeks after the baseline measurement 
(T1). Once it was completed and returned, participants were sent a booklet 
containing information about the pathophysiology of pain in fibromyalgia and 
central sensitization (Intervention). Participants were instructed to read the 
information carefully. Six weeks later, participants were again asked to fill in the 
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Intervention 
The intervention consisted of a booklet about pain neurophysiological 
mechanisms and central sensitization. In the booklet, pain in FM is described 
as an adaptation in the processing of pain within the nervous system. To break 
the vicious circle of chronic pain we explained that the pain is not the result of 
anatomical defects or tissue damage that should be detected and cured: through 
biopsychosocial mechanisms neurons in the spinal cord become hyper-excitable, 
causing decreased pain thresholds, and networks from the brainstem and cortex 
that are involved in processing anxiety, attention and cognition influence this 
neuronal excitability. The booklet describes the functioning of the nervous 
system in healthy situations and with acute pain, as well as the mechanism 
of central sensitization in chronic pain. To explain the central sensitization 
mechanism the metaphor of a fire alarm is chosen which describes pain as a 
useless signal: the fire alarm goes off when there is no fire. Most of the booklet 
is an explanation of how the settings of the alarm – the nervous system – are 
incorrect because of factors like anxiety, negative emotions, poor endurance, 
muscle hypertonia, negative thoughts about pain, attention to pain, social role, 
and physical overload. The booklet concludes with some case reports of FM 
patients as examples of how to use the booklet’s information in daily situations, 
and with an example of a GP explaining the central sensitization mechanism 
and giving ADL advice to a patient with FM. 
 
Questionnaire 
The first part of the questionnaire asked for sociodemographic and medical data 
such as age, gender, work ability, duration of symptoms and medication use. 
The second part comprised the Dutch-language versions of the Revised Illness 
Perception Questionnaire adapted for use in patients with fibromyalgia (IPQ-R 
FM-Dlv), the Pain Catastrophizing Scale (PCS) and the Fibromyalgia Impact 
Questionnaire (FIQ). 
 
The IPQ-R measures the components described in the Common Sense Model in 
nine domains. The illness identity domain is scored yes or no, all other domains 
use a 5-point Likert-type scale (1 = strongly disagree, 5 = strongly agree). It has 
demonstrated internal reliability, retest reliability, factor structure, and known 
group and predictive validity in a large sample of different illness groups 
[35,36]. The IPQ-R FM Dutch language version was also shown to be a useful Appreciation of written education about pain in patients with fibromyalgia       117
questionnaire with acceptable psychometric aspects [37, 38]. For the present 
study eight FM-specific causes were added: rheumatism, muscular disease, 
past psychological trauma, hormonal deregulation, decreased vascularization, 
overused tendomuscular junctions, sleeping problems and thyroid gland 
disease. The choices for these additions were based on the authors’ expert 
knowledge of FM. 
 
The PCS assesses the sub-domains of rumination (4 items), magnification (3 
items) and helplessness (6 items), and a total score on catastrophizing related to 
painful experiences. The PCS has 13 statements about past painful experiences, 
rated on a 5-point scale ranging from not at all to all the time (0 – 4). There 
is strong evidence for the factor structure, validity and reliability of this 
questionnaire [39-41]. 
 
The FIQ is a disease-specific self-report for measuring health status and the 
impact of FM on daily life. It consists of 10 questions. The first question has 
nine items on a 4-point Likert-type scale, asking for physical functioning ability 
in daily tasks such as walking, cooking and washing dishes. Questions 2 and 
3 ask for the number of days in the last week that the patient felt well and the 
number of days (s)he was unable to work. For questions 4 through 10 horizontal 
linear lines with ten increments are used to rate work difficulty, pain, fatigue, 
morning tiredness, stiffness, anxiety and depression. All subscales are converted 
into scores between 0 and 10; the total FIQ score ranges between 0 and 100. 
This questionnaire is widely used in research as well as in clinical settings for 
fibromyalgia, and has been shown to have acceptable psychometric aspects [42]. 
 
The post-intervention questionnaire contained ten additional questions about 
participants’ appreciation of the information provided through the booklet; 
five questions about the amount of perceived relevance and five questions 
about perceived reassurance. Subjects were asked for their opinions about the 
information in the booklet, using 6-point Likert-type scales (1= totally disagree, 
6= totally agree). The items are described in Table 2. Item scores of ≥ 4.0 indicate 
participants agreed with the proposition. Cronbach’s alphas are 0.84 for 
‘relevance’ as well as for ‘reassurance’, and do not increase if an item is deleted.118       Chapter 6
Statistical analyses 
All data were analyzed using SPSS 15.0 for Windows. Appropriate descriptive 
statistics were calculated. A repeated-measures design with post hoc Bonferroni 
analysis was used to indicate the differences between T0 (baseline), T1 (pre-
intervention) and T2 (6 weeks post-intervention). If sphericity could not be 
assumed, Greenhouse-Geisser analyses were used. Percentage agreement was 
calculated for the ‘relevance’ and ‘reassurance’ items. Univariate correlation 
analyses were performed with the differences between T1 and T2 scores on 
outcome measures and the ‘relevance’ and ‘reassurance’ subscales to denote 
links between appreciation of the booklet and changes in cognitions and impact 
of FM on daily life. A significance level of 0.05 was used for all analyses.
Results
General characteristics 
Fifty-one patients responded to the announcement and all of them signed 
informed consent after having received additional information; seven did 
not return the first questionnaire, three others were excluded because they 
were undergoing a new treatment during the study period. The remaining 
41 participants completed T0, T1 and T2 questionnaires; their data were used 
for analyses. Mean (SD) age of the participants was 46.7 (9.3) years. Sixty-one 
percent of participants used medication for their FM every day, most frequently 
non-steroidal anti-inflammatory drugs (NSAID’s). Table 1 presents the 
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Table 1 Participants’ characteristics
    N / %  Median (min – max)
Gender  Male  3 / 7%
  Female  38 / 93% 
Age      47.0 (26.4 – 68.2)
Time since diagnosis  < 2 yrs  14 / 34%
  > 2 yrs  27 / 66%  4.0 (0.2 – 35.0)
Time with symptoms  < 2 yrs  8 / 20%
  > 2 yrs  33 / 80%  8.0 (0.1 – 35.0)
Pain sites (0 – 28)      13.0 (6 – 28)
FM medication use  Yes  25 / 61% 
Marital status  Married/cohabiting  31 / 76%
  Unmarried/divorced  10 / 24%   
Level of education  Elementary  1 / 2%
  Secondary  25 / 61%
  Higher  15 / 37% 
Paid job  Yes  21 / 51% 
Social benefits  Disability  12 / 29%
  Retirement  3 / 7% 
 
 
Illness perceptions, catastrophizing and impact of FM on daily life at baseline 
At baseline, participants ascribed on average 5.4 of 14 symptoms to their 
illness; pain, fatigue, stiffness, poor muscle strength and sleeping problems 
were most frequently attributed to FM (Table 2). Participants perceived their 
illness as having a chronic and cyclical course with many social and financial 
consequences. Strong beliefs were held about the influence of the patient 
on the course of the illness and its symptoms (personal control), and about 
emotional representations related to FM. Participants agreed most strongly with 
psychological and FM-specific causes of their illness. The mean catastrophizing 
score at baseline was 15.2 (SD = 11.4) out of 52. Participants scored higher on 
rumination – persistent and recurrent worrying about pain – (mean (SD) = 5.9 
(4.4)) and helplessness (7.2 (5.5)) than on magnification of pain (2.1 (2.3)). High 
baseline pain (mean (SD) = 7.1 (2.0)), fatigue (7.9 (1.7)) and stiffness (7.2 (2.2)) 
were perceived, while anxiety (4.2 (2.8)) and depression (3.9 (2.7)) were less 
prominent. The mean (SD) total score for impact of FM at baseline was 57.1 (11.1). 120       Chapter 6
Changes in the control and post-intervention periods 
Small favorable changes were found (Table 2) between baseline and 6 weeks 
after the intervention for illness coherence (∆ = 7.5%, p < 0.01), emotions 
perceived to be associated with the disease (∆ = 8.8%, p < 0.00), pain (∆ = 
9.0%, p < 0.01) and fatigue (∆ = 12.0%, p < 0.00). However, pain decreased 
significantly in the control (pre-intervention) period, indicating fluctuation of 
this symptom over time. Perceived chronic time course of the illness decreased 
significantly after the intervention, but not compared to baseline. On all 
other subscales, changes were small and did not reach statistical significance 
(p > 0.05). Overall, no clinically relevant effects on illness perceptions, 
catastrophizing and impact of FM on daily life were found for education about 
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Table 2 Differences between baseline (T0), pre-intervention (T1) and 6 weeks post-
intervention (T2) on the main outcome variables
  T0  T1  T2    %   Significant
  Mean   Mean   Mean  P  change  between
  (SD)  (SD)   (SD)     T0-T2  [95% CI]
Revised Illness Perception 
Questionnaire for FM
Identity (range 0-14)  5.4 (2.2)  5.3 (2.0)  5.7 (2.2)  0.54^  +2.1 
Timeline acute / chronic (6-30)  25.4 (4.1)  26.0 (4.2)  24.7 (4.3)  0.03*^  -2.9  T1 – T2
            [0.39 – 2.10]
Consequences (6-30)  19.4 (4.0)  19.7 (4.1)  18.9 (4.2)  0.20  -2.1 
Personal control (6-30)  19.7 (4.2)  19.2 (3.6)  19.7 (3.9)  0.65  0.0 
Treatment control (5-25)  16.0 (3.4)  14.8 (3.1)  15.4 (3.9)  0.05  -3.0 
Illness Coherence (5-25)  14.5 (4.2)  15.3 (4.7)  16.0 (4.8)  0.01*  +7.5  T0 – T2
            [-2.75 - -0.25]
Cyclical timeline (4-20)  14.9 (3.5)  14.6 (3.4)  14.5 (2.9)  0.56  -2.5 
Emotional representations (6-30)  15.9 (5.2)  14.6 (5.8)  13.8 (5.4)  0.00*  -8.8  T0 – T2
            [0.83 – 3.37]
Psychological attributions (6-30)  14.7 (5.8)  15.0 (5.8)  15.6 (5.8)  0.15  +3.8 
Risk factor attribution (7-35)  15.1 (3.7)  14.7 (3.4)  14.7 (4.4)  0.65  -1.4 
Immune attribution (3-15)  7.3 (2.0)  7.4 (2.0)  7.2 (1.9)  0.67  -0.8 
Accident or chance (2-10)  5.5 (1.8)  5.5 (2.0)  5.6 (1.6)  0.94^  +1.3 
Fibromyalgia-specific 
attributions (8-40)  23.3 (4.5)  23.3 (4.1)  23.3 (5.1)  0.99  0.0 
Pain Catastrophizing Scale           
Rumination (0-16)  5.9 (4.4)  5.4 (4.2)  5.4 (4.4)  0.37  -3.1 
Magnification (0-12)  2.1 (2.3)  2.0 (2.3)  1.8 (2.3)  0.44  -2.5 
Helplessness (0-24)  7.2 (5.5)  7.1 (5.7)  6.2 (4.9)  0.21  -4.2 
PCS total score (0-52)  15.2 (11.4)  14.5 (11.3)  13.4 (10.8)  0.20  -3.5 
Fibromyalgia Impact 
Questionnaire          
Physical Functioning (0-10)  3.3 (2.1)  3.6 (2.0)  3.4 (2.0)  0.39^  +1.0
Pain (0-10)  7.1 (2.0)  6.4 (2.0)  6.2 (2.3)  0.01*  -9.0  T0 – T1
            [0.02 – 1.40]
            T1 – T2
            [0.15 – 1.70]
Fatigue (0-10)  7.9 (1.7)  7.3 (2.1)  6.7 (2.0)  0.00*  -12.0  T0 – T2
            [0.33 – 2.01]
Stiffness (0-10)  7.2 (2.2)  7.3 (2.4)  7.1 (2.2)  0.79^  -1.0 
Anxiety (0-10)  4.2 (2.8)  4.6 (2.9)  4.1 (2.6)  0.29  -1.0 
Depression (0-10)  3.9 (2.7)  3.9 (2.8)  3.3 (2.4)  0.17^  -6.0 
FIQ total score (0-100)  57.1 (11.1)  55.9 (12.7)  53.5 (11.1)  0.06  -3.8
* statistically significant.
^ sphericity could not be assumed (significant within-subjects effect), Greenhouse-Geisser analysis was used.
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Appreciation of the educational booklet  
Participants found the written education about pain neurophysiology relevant 
(Mean (SD) = 21.6 (5.6)), agreeing with all the items in this subscale. On average, 
they did not agree completely with the information about pain neurophysiology 
being reassuring (Mean (SD) = 18.7 (5.7)). Around 70 to 80% of participants 
agreed on all propositions about appreciation of the information in the booklet, 
except for the items “personally feeling less anxious about pain” and “feeling 
less afraid of having a severe illness”, on which around 50% of participants 
agreed (Table 3). 
Table 3 Participants’ appreciation of education about pain neurophysiology
Items (1= totally disagree, 6= totally agree)  Mean (SD)  Agree/Disagree
       % participants
Relevance: Cronbach’s alpha = 0.84  21.6 (5.6)
-  I understand the explanations provided in the booklet  4.5 (1.3)  83 / 17
-  The information provided in the booklet is a clear explanation 
  for my pain  4.8 (1.4)  73 / 27
-  The information provided in the booklet is a correct explanation 
  for my pain  4.1 (1.5)  73 / 27
-  It is important to use the information in the booklet to explain pain 
  to patients with FM  4.8 (1.4)  83 / 17
-  Doctors and paramedics should use the information in the booklet 
  to explain pain to patients if they cannot find another clear physical 
  dysfunction  4.0 (1.4)  71 / 29
Reassurance: Cronbach’s alpha = 0.84  18.7 (5.7)
-  The explanation for pain provided in the booklet is reassuring for 
  patients with FM  4.0 (1.5)  68 / 32
-  The explanation for pain provided in the booklet is reassuring for 
  me personally  3.8 (1.4)  68 / 32
-  The information in the booklet can make patients with FM feel less 
  anxious about their pain  4.3 (1.3)  76 / 24
-  The information in the booklet makes me personally feel less 
  anxious about my pain  3.1 (1.5)  46 / 54
-  The information in the booklet makes me feel less afraid of 
  having a severe illness  3.5 (1.6)  56 / 44Appreciation of written education about pain in patients with fibromyalgia       123
Links between appreciation and changes in outcome 
Pearson’s correlation coefficients for the differences between T1 and T2 of 
all primary outcome measures and the relevance and reassurance subscales 
ranged between r = 0.00 and r = 0.34. Relevance only correlated statistically 
significantly with change in perceptions about chronic timeline (r = -0.33) and 
with change in thoughts about treatment effects on FM (r = 0.34). Reassurance 
did not correlate highly and/or statistically significantly with the pre- and post-
intervention differences in outcome scores.
Discussion and conclusion
Discussion 
With the written education in our booklet we aimed at improving participants’ 
understanding of the illness, illness identity, perceived causes, anxiety and 
catastrophizing in relation to FM because, as Leventhal indicates in the Self-
regulatory Common Sense Model, these cognitive factors influence coping 
behaviors, illness outcomes and adherence to recommendations and treatment 
programs [36]. Patient education provided by healthcare professionals is 
thought to be an important source of information that patients use to create 
their illness perceptions [13]. However, studies on different forms and contents 
of patient education have shown conflicting results in changing pain, disability, 
psychological status and illness beliefs [20, 22, 28]. The way in which to provide 
the education, the provider and the contents are probably of importance for its 
effectiveness. 
It is argued that patients need to understand the nature of their symptoms or 
illness to be able to adopt beneficial coping strategies. Especially in conditions 
in which no anatomical defects can be found or the pathophysiological 
background is hard to understand or is explained in conflicting ways, it 
seems important to hand patients an evidence-based and comprehensive 
explanation for the onset and persistence of their symptoms. Since enough 
evidence is available indicating that the nature and course of symptoms in FM 
can best be explained by the central sensitization mechanism, we used these 
neurophysiological principles of pain in our booklet.  124       Chapter 6
For patient education about the neurophysiology of pain in patients 
with chronic low back pain (CLBP), statistically significant and clinically 
relevant results were found both in appropriateness of beliefs and attitudes 
towards pain and in catastrophizing [23]. Our educational booklet about 
pain neurophysiology in FM also resulted in some statistically significant 
improvements in beliefs about FM, but not in reduced catastrophizing. 
Furthermore, participants’ understanding of the illness increased significantly 
and perceived pain and fatigue decreased significantly six weeks after the 
booklet was provided. In contrast to Moseley’s results, changes in our study 
were small and probably not of clinical relevance. The studies were comparable 
in the use of central sensitization as the pathophysiology’s explanation. 
However, patients with CLBP might differ from patients with FM. In the CLBP 
study a rehabilitation population was included and education was provided 
in a face-to-face session with a clinician; our study included volunteers and 
more female participants with longer duration of symptoms. This could partly 
explain why we did not find clinically relevant changes while Moseley et al. 
did. Moreover, by using a two-week control period with two measurements we 
were able to separate post-intervention changes from changes due to natural 
fluctuation of symptoms and cognitions, and found that there was a substantial 
amount of fluctuation over time for several of the outcome measures. 
The reason for not finding larger changes in cognitions after our intervention 
could have arisen from already adequate catastrophizing and illness perception 
scores at baseline (floor effect). Compared to the total PCS score of 22.3 in a 
pain outpatient sample found by Osman et al. [40], baseline catastrophizing in 
our sample (15.2) was relatively low. Also, our participants perceived minor 
negative emotions as well as positive beliefs about treatment effectiveness and 
personal control. Because of these fairly good baseline outcomes, a large effect 
of a simple type of patient education cannot be expected. 
Although aspects of validity and reliability are confirmed for all three 
questionnaires used [36, 40, 42], we question the responsiveness of the illness 
perception questionnaire. Information about the interpretation of scores in 
the IPQ-R is lacking, and responsiveness of the questionnaire in patients with 
FM has not been studied. We added some questions to the causal domain to 
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emotional representations and consequences domains questions may not 
particularly relate to aspects important for FM patients. These features could 
have influenced our results in terms of illness perceptions, finding fewer 
changes than may have been present. 
The study design used does not allow conclusions about the intervention’s 
effectiveness since no control group was incorporated. Our results are 
probably also influenced by bias due to selection and information. Because 
of the invitation procedure through a website announcement we were not 
able to determine responder percentage and could not test if non-responders 
were different from responders. All participants were members of the Dutch 
Fibromyalgia patient association. It is likely that members of a support group 
have more positive illness beliefs and apply a more active coping strategy [43]; 
they were probably already better informed than FM patients who are not 
involved in a patient association, so changing their cognitions about the illness 
could be more difficult. Questions about pain locations and duration indicated 
that 83% of our participants experienced pain in more than eight body sites 
lasting at least six months, but we did not perform physical examinations so 
were unable to check the actual presence of the ACR criteria for FM, which was 
one of our inclusion criteria. Furthermore, bias could have occurred because of 
participants not reading the booklet properly.These shortcomings hamper the 
generalizability of this study’s results. 
The negative results of our intervention should most likely be explained by the 
manner in which we provided the information. Several studies indicate that 
education should be given at the moment the patient is motivated to accept the 
illness and the necessary life changes, and that the educational intervention 
should be individualized in order to address patients’ personal needs [43, 
44]. In our study no individual assessments for acceptance of the illness or 
educational needs were conducted. Moreover, we did not use a patient-tailored 
approach. All participants received the same, general information from which 
we thought each individual would pick what is personally relevant. Apparently, 
participants were not able to select the personally relevant parts, or the 
information was not specific enough to address individual needs. 126       Chapter 6
Most of the favorable effects of patient education are found in studies in which 
the education is provided during healthcare professionals’ consultations with 
their patients, in  one-to-one or group sessions [26, 27, 30]. Face-to-face meetings 
are stronger means to transfer information, and the education can be more 
easily adjusted to individual needs and illness perceptions than with a standard 
educational booklet. Just sending a booklet with general written education 
about pain neurophysiology, without any personal contact with participants 
and no individually tailored approach, lacks these advantages.  
Almost 75% of our participants perceived the education about neurophysiology 
of pain to be relevant, and about half reported that it was reassuring. No 
links between reassurance and changes in our primary outcome measures 
were present. Therefore, opinions about an intervention should not be used 
as indicators for its effectiveness. A prominent finding from the appreciation 
questions was that participants strongly agree with the booklet being useful, 
clear, important and reassuring for FM patients in general, but agreed less 
strongly on it taking away their own feelings of anxiousness and fear. Finding 
no relevant changes in cognitions and perceived disability and no links between 
appreciation and changes in outcomes could be indicative of participants 
thinking the information is relevant mainly to others instead of to themselves, 
and finding it difficult to relate and apply the information to their own 
situation. Patient-tailored education is probably more helpful toward achieving 
personal important changes and incorporation of the information into patients’ 
lives than a standard educational booklet.
Conclusion  
Although a majority of the participants perceived written information about 
pain neurophysiology as relevant and reassuring, overall it did not result in 
consequent changes in illness perceptions, catastrophizing or perceived health 
status. No links between the change in outcome measures and perceived 
relevance of and reassurance from the information in the booklet were found 
either.
Practice implications 
Patient education about pain neurophysiology and central sensitization 
mechanisms is relevant to patients with FM. However, only handing out a Appreciation of written education about pain in patients with fibromyalgia       127
standardized booklet with information about neurophysiology of pain is not 
enough to change illness perceptions, catastrophizing or perceived impact 
of FM on daily life. A patient-tailored approach in face-to-face meetings with 
a trained healthcare professional as part of a personalized multimodal self-
management program that addresses the full range of biopsychosocial problems 
associated with this illness might be better able to achieve the intended effects 
of patient education in FM. These kinds of approaches have been successful 
in FM [44, 45]. Use of the pain neurophysiology booklet can supplement such 
self-management programs and consultations with healthcare providers when 
patients re-read the information and use it toward explaining FM to others. 128       Chapter 6
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Abstract 
Objective: To analyze the effects of written education about pain physiology 
on illness perceptions, catastrophizing and health condition in patients with 
fibromyalgia. 
Methods: FM patients that consented to participate were randomly allocated 
to receive either a booklet with pain neurophysiology education or a booklet 
with relaxation education. Dutch versions of the revised illness perception 
questionnaire, pain catastrophizing scale and fibromyalgia impact questionnaire 
were filled in; three weeks and directly before intervention, six weeks after 
intervention and six months later. Both patients and assessors were blinded. 
Repeated measurement analyses with last observation carried forward principle 
were performed. Cohen’s d effect sizes (ES) were calculated for all within group 
changes and between group differences.
Results: Illness perceptions and perceived symptoms of FM fluctuated over 
time. Only for the belief in a chronic time course of FM a significant treatment 
effect was found (p = .03; ES = .50). For all other outcomes ES were absent or 
small. 
Conclusion: No clinically relevant effects were found for either written 
education about pain neurophysiology or relaxation. More extensive patient 
tailored education could be better able to change inappropriate cognitions and 
perceived health in patients with FM. 
[ISRCTN86684957]Does pain physiology education change illness perceptions in patients with fibromyalgia?       135
Introduction
Fibromyalgia (FM) patients experience chronic widespread pain, fatigue, 
sleeping difficulties, headache, and gastrointestinal problems [1]. Typically, 
since their symptoms are more or less invisible and no obvious cause can 
be identified, they struggle for acceptance, recognition, and understanding 
by others and themselves [2-4]. Patients who do not clearly understand the 
processes underlying their complaints are found appraising pain as more 
threatening and presenting with inappropriate cognitions, catastrophizing 
and maladaptive coping strategies [5,6]. These cognitive factors are associated 
negatively with pain, psychological well-being, disability, treatment 
compliance, treatment outcome, participation and quality of life [7-10]. Being 
well-informed about the nature of the disease is thought to reduce anxiety and 
the threatening appraisal of pain, and to improve patient outcomes [6]. 
Although the exact pathophysiology of FM is incompletely defined, strong 
evidence indicates the involvement of abnormal pain processing and 
sensitisation of the peripheral and central nervous system [11,12]. Sensitization 
processes can be explained by three mechanisms. Firstly, by the extent of 
original nociception from damage or inflammation of peripheral tissue [13,14]. 
Secondly, genetic factors are believed to account in part for central sensitization 
in those with FM [15,16]. Finally, psychological and behavioural factors are 
involved in the facilitation of sensitisation through an increased cerebral 
activation of limbic structures, the insula and large areas of the frontal, temporal 
and parietal cortices, resulting in a diminished inhibition of the descending 
pathways [17-19]. This third mechanism -i.e. the role of psychological and 
behavioural factors, such as anxiety, increased attention towards pain, 
inappropriate cognitions, kinesiophobia and catastrophizing- is thought to be 
crucial in the onset and maintenance of symptoms in patients with FM [20-22]. 
Based on the belief that a better understanding of the nature of their problems 
results in improved patient outcomes [6], the education provided to FM patients 
should specifically address pain neurophysiology and sensitisation processes. 
This kind of cognitive patient education is directly aimed at reconceptualising 
pain and changing patients’ inappropriate pain cognitions and catastrophizing 
[23]. From randomized clinical trials in patients with chronic low back pain 136       Chapter 7
and chronic fatigue syndrome it is known that patient education about pain 
neurophysiology and sensitisation mechanisms can be effective in decreasing 
catastrophizing and improving beliefs and attitudes towards pain [24-26]. 
Educating FM patients about central sensitisation of pain pathways was 
successfully applied in a multimodal rehabilitation program [27]. Recent 
literature reviews and evidence based guidelines for FM treatment advise 
multicomponent programs with pharmacological treatment, physical exercise, 
cognitive behavioural therapy, relaxation techniques and education [28-30]. 
Such extensive programs, however, are time-consuming and costly. In addition, 
studies are inconclusive about the exact content of each of the components and 
which of these will be most effective; also long term outcomes are unknown. If 
parts of the multimodal programs - e.g. training of relaxation techniques and 
patient education about pain neurophysiology - could effectively be provided 
by means of booklets with written information, time and money could be saved. 
The effectiveness of written education about pain neurophysiology has not 
been studied in patients with FM. That is why we have set up a multi-centre 
randomised controlled trial comparing this education with written education 
about relaxation techniques in FM patients. The primary study aim was 
examining whether a cognitive approach with a booklet explaining pain 
neurophysiology and sensitisation mechanisms changes pain cognitions, and 
results in increased health status in FM patients. Does pain physiology education change illness perceptions in patients with fibromyalgia?       137
Patients and Methods 
Study population
Patients were recruited through two specialised centres for chronic pain and 
chronic fatigue in Belgium. Patients’ medical records were reviewed to determine 
eligibility. To be included in the study, patients had to be between 18 – 65 years 
of age, to be diagnosed according to the American College of Rheumatology 
(ACR) criteria for FM [1], to be able to understand Dutch language, and were not 
allowed to be pregnant. The local ethical committee approved the study protocol. 
All participants provided written informed consent.  
Study protocol
Eligible patients that agreed to participate received an informed consent form 
and the first set of questionnaires which are detailed below (baseline). Three 
weeks after returning this first questionnaire and providing informed consent, 
patients were sent the second set of questionnaires (pre-intervention). Patients 
who returned this pre-intervention questionnaire were randomly allocated 
to either the pain neurophysiology education (PNE) group or the relaxation 
education (RE) group. Randomization took place by taking a form indicating 
allocation to PNE group or RE group from a closed envelop. An independent 
person was present to warrant the correct execution of this randomization 
procedure. A list with patient numbers and group allocation was kept with one 
of the authors (JN), who was not involved in any analyses of the study’s results. 
Other independent persons were responsible for sending the booklets to the 
patients as allocated. Patients were blinded to group allocation. 
After two weeks all patients received a phone call from one of the researchers 
(MvI) to ask if the booklet was received and read, and if patients had questions 
about the written information. The researcher verified whether the booklet was 
well understood and gave additional information when needed. In case patients 
did not read the information, they were motivated to do so. Patients got a fixed 
number of weeks (six) to read and absorb the information, to ask questions for 
maximally two times, and to incorporate it in daily life. Thereafter patients were 
asked to fill in the post-intervention questionnaire. After a six months follow up 
period patients were requested to fill in the same questionnaire. All procedures 
were identical for both groups and conform the CONSORT 2010 statement [31].   138       Chapter 7
Interventions
Patients in the PNE group received written education about pain physiology 
and  central sensitisation processes. The booklet explicates in text and pictures 
the structure and functions of the nervous system, and normal pain processes. 
Next, it explains that nociceptive stimuli sent to the brain are not always 
reflected in pain experience, depending on patient’s psychological state of mind 
and environment. Furthermore, the belief that tissue damage is necessary for a 
pain sensation and visa versa is rebutted. Then the sensitisation mechanism is 
introduced as a general hypersensitivity of the nervous system by comparing 
it to a burglar alarm that goes off without any being present. Factors of 
importance in the onset and maintenance of central sensitisation are listed, such 
as reduced physical condition, negative emotions or thoughts, and anxiety. 
Next, three patients are introduced who tell how they interpret and use the 
information. Finally, suggestions of how to incorporate the information in daily 
life are provided. This booklet uses a cognitive psychological approach in order 
to restructure thoughts and reconceptualise pain beliefs. Its content is based on 
the Explain pain book by Butler & Moseley [32] and on recent knowledge about 
central sensitisation in FM [11,13,16,19,22]. 
RE group patients received written information about relaxation exercises 
and instructions on how to perform such exercises. Loeser’s [33] model of 
pain is used to briefly explain the physical and psychological factors involved 
in chronic pain. Next, involuntary stress reactions due to pain stimuli are 
emphasised and a figure indicating the achievement – stress relationship is 
introduced. Then possible benefits of relaxation are explained in that it can 
increase patients’ control over emotions and thoughts and that it can change 
symptom experience as well as suffering from symptoms. Three relaxation 
techniques are included, namely Jacobson’s progressive muscle relaxation 
method [34], a visualisation method derived from meditation techniques [35], 
and autogenic training as described by Schultz [36]. These techniques are 
introduced and extensively described in a ‘how to’ format. Descriptions of the 
techniques include exercises, instructions and examples. Patients are advised 
to read about all three techniques and to pick one or a combination to practice. 
The need for rehearsal and repetition is stressed, preferably at a fixed moment 
during the day and in a quiet surrounding. Does pain physiology education change illness perceptions in patients with fibromyalgia?       139
Both booklets consist of 15 pages of text and figures. Patients are advised to take 
sufficient time to read the booklet at several times with 1 or 2 day intermissions. 
Questionnaires
The questionnaire at baseline contained questions about sociodemographic 
and medical characteristics, such as age, gender, duration of symptoms and use 
of medication. Furthermore, the questionnaire used at all four measurements 
consisted of the Dutch language versions of three standardized questionnaires; 
the Revised Illness Perception Questionnaire for FM (IPQ-R_FM), the Pain 
Catastrophizing Scale (PCS), and the Fibromyalgia Impact Questionnaire (FIQ). 
The IPQ-R measures perceptions of illness in 9 domains. In the illness identity 
domain 14 symptoms are listed and the participant is asked which of these 
(s)he endorses as being part of the illness. The other domains all consist of 5 
point Likert scales indicating the degree to which participants agree with the 
questionnaire’s statements; 1 = strongly disagree to 5 = strongly agree. The 
timeline (acute / chronic and cyclical) domains assess participant’s beliefs about 
the course of FM and time scale of illness symptoms, 5 and 4 items, respectively. 
The consequences domain (6 items) refers to beliefs regarding the impact of 
the illness on quality of life and functional capacity. In the personal control 
and treatment control (6 and 5 items) domains the participant’s sensation of 
influence of own behaviour and efficacy of treatment is measured. The emotional 
representations domain (6) refers to the participant’s emotional responses 
generated by the illness. In the 5 items comprising the illness coherence domain 
the extent to which a participant has a coherent understanding of the illness is 
assessed. Finally, the causes domain, divided in  four subdomains, represents 
the beliefs regarding the factors that are causing FM. It contains statements 
about psychological attributions, risk factors, immunity, and accident or chance 
(6, 7, 3 and 2 items respectively) [37,38]. The IPQ-R demonstrated good test-
retest reliability, factor structure, and predictive validity in a large sample of 
different illness groups [38]. The Dutch translated version for FM has shown 
acceptable psychometric properties as well [39,40]. For this study, we added 
eight FM-specific causes, namely: rheumatism, muscular disease, psychological 
trauma in the past, hormonal deregulation, decreased vascularisation, overused 
tendomuscular junctions, sleeping problems, and thyroid gland disease. These 
causes were based on clinical experience of the authors with FM patients. 140       Chapter 7
The PCS consists of the subdomains rumination (4 items), magnification (3 
items), and helplessness (6 items), and gives a total score on catastrophizing 
related to past painful experiences. The PCS includes 13 statements, rated 
on a 5-point scale ranging from not at all to all the time (0 – 4). There is strong 
evidence for reliability and validity of this questionnaire, also in the Dutch 
version [41,42].
The FIQ is a disease specific self-report questionnaire consisting of 10 questions. 
The first has 11 items on a 4-point Likert scale asking for the ability of physical 
functioning in daily tasks. The raw scores (0 = always to 3 = never) are 
summed and multiplied by 3.33 to obtain a score between 0 and 10. Question 
2 and 3 pertain to the number of days in the last week the patient felt well 
and the number of days (s)he was unable to work. Raw scores for these items 
are converted to 0 to 10 by multiplying by 1.43. For questions 4 through 10 
horizontal linear lines with 10 increments are used to rate work difficulty, pain, 
fatigue, morning tiredness, stiffness, anxiety and depression. The total FIQ score 
ranges between 0 and 100 with high scores indicating more impact of FM on 
daily life. This questionnaire has good psychometric properties and is widely 
used in research as well as in clinical settings [43].
For the post intervention measurement six questions were added concerning 
patients’ opinions about the booklet. A 6-point Likert scale (1 = totally disagree, 
6 = totally agree) was used. In the follow up questionnaire we checked if 
blinding was successful by asking patients to which of the groups they thought 
they were allocated; the intervention or control group.   
Statistical analyses
Appropriate descriptive statistics were calculated. Independent and paired 
comparison tests were used for between group differences at baseline and pre 
intervention, and for within group changes in the ‘control period’ between 
baseline and pre intervention, respectively. 
Time x group repeated measurement analyses with post-hoc Bonferroni 
corrections were performed to test for within group changes and between 
group differences for pre-intervention to post-intervention and follow up. These 
analyses can reveal a time effect (a statistically significant change over time that Does pain physiology education change illness perceptions in patients with fibromyalgia?       141
is about equally large in both groups), a group effect (a statistically significant 
difference between the groups at one time point), and / or a treatment effect 
(a statistically significant time x group interaction effect indicating that both 
groups changed over time and that one of the groups changed more than the 
other group) for each outcome measure. 
Standardized Cohen’s d effect sizes for between group differences and within 
group changes were estimated by dividing the mean difference between the two 
groups or time points by the pooled standard deviation. An effect size of less 
than .35 was interpreted as small, between .35 and .80 as moderate and above 
.80 as large [44]. 
All reported data are based on intention-to-treat analyses, using the ‘last 
observation carried forward’ method. A significance level of 0.05 was used.142       Chapter 7
Results
Figure 1 Flow diagram of the study
155 FM patients
41 patients excluded:
•	 18	Unwilling	to	participate
•	 3	Non-Dutch
•	 2	Pregnant
•	 4	Serious	co	morbidity
•	 8	Not	contactable
•	 6	Other
114 returned informed consent and baseline questionnaire 
9 lost
18 lost
9 lost
14 lost
5 lost
105 returned pre-intervention questionnaire and randomised
53 allocated pain 
neurophysiology 
education (PNE)
35 returned post-
intervention 
questionnaire
26 returned 
follow up 
questionnaire
 52 allocated 
relaxation 
education (RE)
38 returned post-
intervention 
questionnaire
33 returned 
follow up 
questionnaireDoes pain physiology education change illness perceptions in patients with fibromyalgia?       143
The trial profile is outlined in figure 1. At baseline the study population existed 
of 114 FM patients, including 93% women. The mean (SD) age was 46.5 (9.3) 
years and median time patients experienced complaints of FM was 8.5 years. 
In table 1 general characteristics of the groups are presented. No statistically 
significant between group differences in patient characteristics or in outcome 
measures were found at baseline. 
Table 1 Patient characteristics 
    PNE group  RE group
     (n=53)   (n=52)
Gender   % female  94%  92%
Age  Mean (SD) yrs  47.6 (9.1)  45.8 (9.8)
Marital status  Married / living together  80%  82%
  Non-married  6%  10%
  Divorced / Widow(er)  14%  8%
Level of education  Elementary school  6%  8%
  Secondary education  86%  72%
  Higher education  8%  20%
Duration of complaints   Median (min-max) yrs  8.5 (1.0-30.0)  8.0 (0.1-25.0)
Diagnosed with FM since   Median (min-max) yrs  4.0 (0.4-15.0)  3.0 (0.0-16.0)
Amount of painful body sites   Median (min-max)  12.0 (5.0 – 28.0)  13.0 (3.0 – 29.0)
Received treatment(s) for FM   % yes  77%  75%
Use medication > ones a day   % yes   50%  43%
 
In the ‘control period’ – between baseline and pre-intervention measurement 
– in the total group a statistically significant increase in number of symptoms 
assigned to FM was found (p = .03) and perceived pain decreased statistically 
significantly (p = .04). For the PNE group the number of symptoms assigned 
to FM (p = .02) and perceived stiffness (p = .03) increased significantly in 
these weeks prior to intervention, while in the RE group patients the belief that 
treatment can be effective (p = .03), the attribution of FM symptoms to chance (p 
= .02) and perceived pain (p = .02) decreased statistically significantly. No other 
changes were observed in the 3 weeks baseline period.144       Chapter 7
Results on illness perceptions (table 2)
Out of 14 symptoms, at baseline, patients most frequently reported experiencing 
pain (99.5%), fatigue (95.6%), decreased muscle strength (92.1%), joint stiffness 
(87.7%) and sleeping difficulties (87.7%); patients assigned these symptoms mostly 
to the presence of their FM. The median (min-max) amount of symptoms endorsed 
as being part of FM in the total group was 7 (1.0 – 13.0). Experienced symptoms 
and symptoms assigned to FM did not differ statistically significantly between 
groups, but substantially more patients in the PNE group (92.2%) reported 
experiencing headache compared to the RE group (71.2%). Symptoms experienced 
and symptoms assigned to FM did not change over time for either groups.
Only for the acute / chronic timeline domain (F = 4.23; p = .03) a statistically 
significant time x group interaction effect was found. In both groups the belief in 
a chronic time course of FM increased significantly (time effect: F = 70.38; p = .00), 
but significantly more in RE group than in PNE (group effect: F = 4.25; p = .04) 
resulting in a moderate treatment effect (Cohens d = .50) at follow up. This mainly 
occurred between post intervention and follow up, with moderate to large effect 
sizes (Cohens d = .72 for PNE and 1.27 for RE). In both groups patients’ thoughts 
about the impact of FM on daily life and functional capacity (consequences 
domain) became significantly more negative over time (time effect: F = 32.11; p = 
.00). These changes within both groups also occurred mainly in the period from 
post intervention to follow up, with moderate effect sizes of .49 in PNE group 
and .65 in RE group. Patients’ emotional responses generated by FM increased 
significantly from pre-intervention to follow up in both groups (time effect: F = 
4.29; p = .02), as did the beliefs that FM has a psychological cause (time effect: F = 
4.09; p = .02). Here within group changes were more gradual over time, with small 
effect sizes. 
For the other domains of IPQ-R no significant differences between groups nor 
changes over time within groups occurred, and only small effect sizes (Cohens d’s 
ranged from .00 for immune attribution to .32 for personal control) were found.   Does pain physiology education change illness perceptions in patients with fibromyalgia?       145
T
a
b
l
e
 
2
 
B
e
t
w
e
e
n
 
g
r
o
u
p
 
d
i
f
f
e
r
e
n
c
e
s
 
f
o
r
 
i
l
l
n
e
s
s
 
p
e
r
c
e
p
t
i
o
n
s
 
a
t
 
p
r
e
-
i
n
t
e
r
v
e
n
t
i
o
n
,
 
p
o
s
t
-
i
n
t
e
r
v
e
n
t
i
o
n
 
a
n
d
 
f
o
l
l
o
w
 
u
p
 
P
r
e
-
i
n
t
e
r
v
e
n
t
i
o
n
 
 
P
o
s
t
-
i
n
t
e
r
v
e
n
t
i
o
n
 
 
F
o
l
l
o
w
 
u
p
 
P
N
E
 
g
r
o
u
p
 
R
E
 
g
r
o
u
p
 
C
o
h
e
n
s
 
d
 
P
N
E
 
g
r
o
u
p
 
R
E
 
g
r
o
u
p
 
C
o
h
e
n
s
 
d
 
P
N
E
 
g
r
o
u
p
 
R
E
 
g
r
o
u
p
 
C
o
h
e
n
s
 
d
I
P
Q
-
R
 
M
e
a
n
 
(
S
D
)
 
M
e
a
n
 
(
S
D
)
 
E
S
 
[
9
5
%
C
I
]
 
M
e
a
n
 
(
S
D
)
 
M
e
a
n
 
(
S
D
)
 
E
S
 
[
9
5
%
C
I
]
 
M
e
a
n
 
(
S
D
)
 
M
e
a
n
 
(
S
D
)
 
E
S
 
[
9
5
%
C
I
]
D
o
m
a
i
n
s
 
n
 
=
 
5
3
 
n
 
=
 
5
2
 
 
n
 
=
 
5
3
 
n
 
=
 
5
2
 
 
n
 
=
 
5
3
 
n
 
=
 
5
2
T
i
m
e
l
i
n
e
 
a
c
u
t
e
 
/
 
c
h
r
o
n
i
c
 
 
1
7
.
4
 
(
2
.
8
)
 
1
7
.
6
 
(
2
.
3
)
 
-
.
0
8
 
[
-
.
4
7
;
.
3
1
]
 
1
8
.
0
 
(
3
.
0
)
 
1
8
.
5
 
(
3
.
0
)
 
-
.
1
7
 
[
-
.
5
5
;
.
2
2
]
 
2
1
.
0
 
(
5
.
0
)
 
2
3
.
4
 
(
4
.
5
)
 
-
.
5
0
*
 
[
-
.
8
9
;
-
.
1
1
]
T
i
m
e
l
i
n
e
 
c
y
c
l
i
c
a
l
 
 
1
4
.
7
 
(
3
.
9
)
 
1
4
.
1
 
(
3
.
4
)
 
.
1
6
 
[
-
.
2
3
;
.
5
5
]
 
1
4
.
3
 
(
3
.
7
)
 
1
4
.
7
 
(
3
.
5
)
 
-
.
1
1
 
[
-
.
5
0
;
.
2
8
]
 
1
4
.
8
 
(
3
.
3
)
 
1
4
.
3
 
(
3
.
3
)
 
.
1
5
 
[
-
.
2
4
;
.
5
4
]
C
o
n
s
e
q
u
e
n
c
e
s
 
 
2
0
.
3
 
(
3
.
9
)
 
2
0
.
4
 
(
3
.
5
)
 
-
.
0
3
 
[
-
.
3
6
;
.
4
1
]
 
2
0
.
4
 
(
3
.
6
)
 
2
1
.
0
 
(
3
.
4
)
 
-
.
1
7
 
[
-
.
5
5
;
.
2
1
]
 
2
2
.
2
 
(
3
.
7
)
 
2
3
.
4
 
(
3
.
9
)
 
-
.
3
1
 
[
-
.
7
0
;
.
0
8
]
P
e
r
s
o
n
a
l
 
c
o
n
t
r
o
l
 
1
6
.
0
 
(
3
.
4
)
 
1
6
.
8
 
(
2
.
2
)
 
-
.
2
8
 
[
-
.
6
7
;
.
1
1
]
 
1
6
.
9
 
(
3
.
3
)
 
1
6
.
6
 
(
3
.
0
)
 
.
0
9
 
[
-
.
2
9
;
.
4
8
]
 
1
6
.
4
 
(
3
.
9
)
 
1
7
.
7
 
(
3
.
7
)
 
-
.
3
4
 
[
-
.
7
3
;
.
0
5
]
T
r
e
a
t
m
e
n
t
 
c
o
n
t
r
o
l
 
 
1
5
.
4
 
(
2
.
4
)
 
1
5
.
3
 
(
2
.
1
)
 
.
0
4
 
[
-
.
3
4
;
.
4
3
]
 
1
5
.
1
 
(
2
.
4
)
 
1
5
.
2
 
(
2
.
6
)
 
-
.
0
4
 
[
-
.
4
2
;
.
3
4
]
 
1
4
.
8
 
(
3
.
1
)
 
1
4
.
9
 
(
3
.
1
)
 
-
.
0
3
 
[
-
.
4
2
;
.
3
6
]
E
m
o
t
i
o
n
a
l
 
r
e
p
r
e
s
e
n
t
a
t
i
o
n
s
 
1
6
.
6
 
(
4
.
6
)
 
1
5
.
1
 
(
4
.
3
)
 
.
3
3
 
[
-
.
0
6
;
.
7
3
]
 
1
6
.
5
 
(
5
.
0
)
 
1
5
.
0
 
(
4
.
0
)
 
.
3
3
 
[
-
.
0
6
;
.
7
2
]
 
1
7
.
1
 
(
5
.
2
)
 
1
6
.
1
 
(
4
.
7
)
 
.
2
0
 
[
-
.
1
9
;
.
5
9
]
I
l
l
n
e
s
s
 
C
o
h
e
r
e
n
c
e
 
 
1
5
.
6
 
(
4
.
0
)
 
1
5
.
8
 
(
3
.
6
)
 
-
.
0
5
 
[
-
.
4
4
;
.
3
4
]
 
1
5
.
1
 
(
3
.
9
)
 
1
5
.
4
 
(
3
.
7
)
 
-
.
0
8
 
[
-
.
4
7
;
.
3
1
]
 
1
5
.
7
 
(
3
.
3
)
 
1
5
.
4
 
(
3
.
3
)
 
.
0
9
 
[
-
.
3
0
;
.
4
8
]
P
s
y
c
h
o
l
o
g
i
c
a
l
 
a
t
t
r
i
b
u
t
i
o
n
 
 
1
7
.
7
 
(
5
.
3
)
 
1
7
.
0
 
(
5
.
8
)
 
.
1
3
 
[
-
.
2
6
;
.
5
1
]
 
1
8
.
1
 
(
5
.
3
)
 
1
8
.
2
 
(
5
.
1
)
 
-
.
0
2
 
[
-
.
4
1
;
.
3
7
]
 
1
7
.
8
 
(
5
.
3
)
 
1
7
.
4
 
(
5
.
7
)
 
.
0
7
 
[
-
.
3
2
;
.
4
6
]
R
i
s
k
 
f
a
c
t
o
r
 
a
t
t
r
i
b
u
t
i
o
n
 
 
1
4
.
6
 
(
4
.
0
)
 
1
4
.
2
 
(
4
.
0
)
 
.
1
0
 
[
-
.
2
9
;
.
4
9
]
 
1
5
.
1
 
(
4
.
0
)
 
1
4
.
9
 
(
4
.
3
)
 
.
0
2
 
[
-
.
3
4
;
.
4
4
]
 
1
4
.
9
 
(
4
.
2
)
 
1
5
.
0
 
(
4
.
1
)
 
-
.
0
2
 
[
-
.
4
1
;
.
3
6
]
I
m
m
u
n
e
 
a
t
t
r
i
b
u
t
i
o
n
 
 
8
.
7
 
(
2
.
1
)
 
8
.
5
 
(
2
.
8
)
 
.
0
8
 
[
-
.
3
1
;
.
4
7
]
 
8
.
7
 
(
1
.
9
)
 
8
.
5
 
(
2
.
6
)
 
.
0
9
 
[
-
.
3
0
;
.
4
8
]
 
8
.
7
 
(
2
.
2
)
 
8
.
8
 
(
2
.
2
)
 
-
.
0
5
 
[
-
.
4
3
;
.
3
4
]
A
c
c
i
d
e
n
t
 
/
 
C
h
a
n
c
e
 
 
5
.
5
 
(
1
.
8
)
 
5
.
2
 
(
2
.
0
)
 
.
1
6
 
[
-
.
2
3
;
.
5
5
]
 
5
.
3
 
(
1
.
7
)
 
5
.
3
 
(
2
.
2
)
 
.
0
0
 
[
-
.
3
9
;
.
3
9
]
 
5
.
5
 
(
1
.
6
)
 
5
.
7
 
(
2
.
0
)
 
-
.
1
1
 
[
-
.
5
0
;
.
2
8
]
F
M
 
s
p
e
c
i
fi
c
 
a
t
t
r
i
b
u
t
i
o
n
 
2
3
.
4
 
(
5
.
0
)
 
2
3
.
5
 
(
4
.
5
)
 
-
.
0
2
 
[
-
.
4
1
;
.
3
7
]
 
2
3
.
9
 
(
4
.
5
)
 
2
3
.
8
 
(
4
.
5
)
 
.
0
2
 
[
-
.
3
7
;
.
4
1
]
 
2
3
.
5
 
(
4
.
3
)
 
2
3
.
6
 
(
4
.
9
)
 
-
.
0
2
 
[
-
.
4
1
;
.
3
7
]
P
N
E
 
=
 
P
a
i
n
 
n
e
u
r
o
p
h
y
s
i
o
l
o
g
y
 
e
d
u
c
a
t
i
o
n
 
(
i
n
t
e
r
v
e
n
t
i
o
n
)
;
 
R
E
 
=
 
R
e
l
a
x
a
t
i
o
n
 
e
d
u
c
a
t
i
o
n
 
(
c
o
n
t
r
o
l
)
;
 
E
S
 
=
 
E
f
f
e
c
t
 
s
i
z
e
;
 
*
 
=
 
p
 
<
 
.
0
5146       Chapter 7
Results on catastrophizing (table 3)
No differences between groups nor changes over time within groups on 
rumination, magnification and helplessness were found. Also, the PCS total 
score did not change over time, nor differ between the PNE and the RE group. 
All effect sizes in the catastrophizing domains were small. 
Results on impact on life (table 4)
At pre-intervention no statistically significant differences in the FIQ domains 
were found between the groups, except for perceived stiffness (p = .03; ES = 
.45) being higher in the PNE group. No statistically significant time x group 
and no treatment effects for perceived symptoms and impact of FM on quality 
of life were found, and all effect sizes for the FIQ domains were small. Only 
perceived physical impairment significantly increased in both groups between 
pre-intervention and follow up (time effect: F = 3.17; p = .03). These increases 
took place gradually over time and were not reflected in moderate or large 
effect sizes.Does pain physiology education change illness perceptions in patients with fibromyalgia?       147
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Other findings
Patients opinions about the booklets were generally very positive (see table 5), 
with no statistically significant differences between the PNE and RE group. 
In the PNE group 61.5% of patients correctly thought to have been part of the 
intervention group, in the RE group 39.4% correctly perceived being part of the 
control group. Hence, the blinding procedure was found effective. 
Table 5 Patients’ opinions about the booklets
  PNE group  RE group
  (n = 35)  (n = 36)
  Agree n / %   Agree n / %
  
I understand the contents of the booklet  32 / 91  33 / 92
The information in the booklet was new to me  15 / 43  11 / 31
The contents of the booklet gave a good   30 / 86  28 / 78
explanation of my FM 
 
It is important to give this booklet to patients   34 / 97  34 / 94
with FM
I am able to apply the contents of the booklet in   25 / 71  21 / 58
my daily life
I experience less complaints or can cope better with   14 / 40  15 / 42
my complaints due to the contents of the booklet 
 
PNE = Pain neurophysiology education (intervention); RE = Relaxation education (control); 
Agree = Sum of patients that said to totally, rather or little agree with the proposition; 
Disagree = Sum of patients that said to totally, rather or little disagree with the propositionDoes pain physiology education change illness perceptions in patients with fibromyalgia?       149
Discussion
The booklet about pain neurophysiology and the booklet about relaxation exercises 
were not effective in changing pain cognitions and health status in patients with 
FM. Illness perceptions and perceived impact of FM on quality of life fluctuated 
somewhat over time, but no clinically relevant changes were found for either the 
intervention or the control treatment. 
Our findings are in contrast to study results of Moseley et al. [25] and Meeus et al. 
[26], who did find clinically relevant effects of PNE in chronic pain populations. In 
these studies, however, the education was provided in a face-to-face session with a 
clinician in patients with chronic low back pain [25] and chronic fatigue syndrome 
[26]. Although the patient groups differ, recent studies indicated that these 
illnesses share the same pathophysiological background, i.e. central sensitization 
mechanism [12,45]. In the back pain RCT the educational session lasted for 3 hours 
with additional reading material for participants. Pain cognitions and physical 
performance improved, but no clinically meaningful change in perceived disability 
was found after 15 weekdays [25]. Meeus et al. [26] used a 30 minutes session and 
found improvements in unhelpful cognitions and pain directly afterwards. From 
these studies longer term effects of PNE are unknown. Although we used extensive 
explanations and examples, advantages of actual interactions with patients are that 
patients’ appreciation and understanding of the information can be checked and 
consequently education can be adjusted to the individual patient’s needs. Where an 
educational booklet is cheaper and less time consuming, it probably missed these 
advantages of an actual meeting between patient and clinician. 
The high drop-out rate in this study may reflect problematic patients’ compliance 
with ‘on distance’ treatment only. Patients that dropped out and those that did 
not, however, were not different on baseline illness perceptions, catastrophizing or 
impact of FM on quality of life (figures not shown). Furthermore, the intention-to-
treat and Bonferroni methods used account for very conservative analyses of this 
study’s results. Effect sizes were generally very small, leading to the conclusion that 
no clinically relevant results were found for both interventions.
We studied a highly heterogeneous group in which amount of painful body sites 
varied between 3 and 29 sites and duration of complaints varied between 2 months 
and 30 years. In such a diverse group it is difficult to provide information that is 150       Chapter 7
new, well-fitting and of use for all participants. Nevertheless, a vast majority of 
patients in our study indicated that they appreciated the contents of their booklet. 
Due to a small amount of patients, we were not able to perform subgroup analyses 
to check for the booklets’ effectiveness in for example newly diagnosed patients or 
those with less severe complaints. Treatment effects in FM patients are often low, 
patients are known for their determination to legitimize their pain with medical 
explanations by seeking more investigations and treatment. Providing education 
by means of a booklet could then be too ‘light’, especially as we do not know if 
patients well-understood the information, agreed with it and were able to use the 
information in a positive way. We also do not know to which extent patients were 
compliant with the contents of their booklet, since they were not supervised during 
reading of the information nor during the phase in which they should apply it 
to their daily lives. In the phone calls and the post-intervention questions about 
patients’ appreciation we gained no systematic insight into these factors. 
Thoughts and emotions, however, are known to be important features in behaviour 
and health outcomes [7-10,22]. Taking into account the most crucial mechanism of 
central sensitisation in FM, i.e. the increased activation of specific cerebral structures 
and diminished inhibition of descending pathways by psychosocial factors, we 
think more intensive patient education is to be recommended in FM. Specific 
targeted education about the neurophysiology and central sensitisation processes in 
FM should be able to restructure unfavourable cognitions and reassure patients and 
therefore diminish patients’ fear and attention towards pain. Moreover, if attitudes 
and behaviour towards pain improve, patients can adopt a more active lifestyle and 
increase their activity and performance levels [46,47]. 
Probably patient tailored education sessions that take into account the specific 
psychosocial factors and cognitions of the individual patient in one-to-one or group 
sessions are needed. Our study clearly indicates that only written information was 
not enough to change cognitions. For FM patients with more serious limitations or 
longer symptom experiences educational sessions might need to be incorporated 
in extensive multimodal treatment programs. In patients with high muscle tension, 
anxiety and stress levels, relaxation exercises can also be part of FM treatment. Their 
techniques, however, should be carefully instructed and monitored and adapted to 
patient’s abilities and needs. Personalised booklets with written education about 
pain neurophysiology and/ or relaxation techniques can be used to reinforce 
treatment sessions or to inform patients’ important others. Does pain physiology education change illness perceptions in patients with fibromyalgia?       151
References
[1]  Wolfe F, Smythe HA, Yunus MB, Bennett RM, Bombardier C, Goldenberg DL, et 
al. The American College of Rheumatology 1990 Criteria for the Classification 
of Fibromyalgia. Report of the Multicenter Criteria Committee. Arthritis Rheum 
1990;33:160-72.
[2]  Söderberg S, Lundman B, Norberg A. Struggling for Dignity: The Meaning of 
Women’s Experiences of Living with Fibromyalgia. Qual Health Res 1999;9:575-87.
[3]  Cunningham MM, Jillings C. Individuals’ descriptions of living with fibromyalgia. 
Clin Nurs Res 2006;15:258-73.
[4]  Kool MB, van Middendorp H, Boeije HR, Geenen R. Understanding the lack of 
understanding: invalidation from the perspective of the patient with fibromyalgia. 
Arthritis Rheum 2009;61:1650-6.
[5]  Williams DA, Keefe FJ. Pain beliefs and the use of cognitive-behavioral coping 
strategies. Pain 1991;46:185-90.
[6]  Jackson T, Pope L, Nagasaka T, Fritch A, Iezzi T, Chen H. The impact of threatening 
information about pain on coping and pain tolerance. Br J Health Psychol 
2005;10:441-51.
[7]  Arntz A, Claassens L. The meaning of pain influences its experienced intensity. Pain 
2004;109:20–5.
[8]  Spinhoven P, Ter Kuile M, Kole-Snijders AMJ, Hutten Mansfeld M, Den Ouden DJ, 
Vlaeyen JWS. Catastrophizing and internal pain control as mediators of outcome in 
the multidisciplinary treatment of chronic low back pain. Eur J Pain 2004;8:211–9.
[9]  Lamé IE, Peters ML, Vlaeyen JWS, van Kleef M, Patijn J. Quality of life in chronic 
pain is more associated with beliefs about pain, than with pain intensity. Eur J Pain 
2005;9:15–24.
[10]  Edwards RR, Bingham III CO, Bathon J, Haythornthwaite JA. Catastrophizing 
and pain in arthritis, fibromyalgia, and other rheumatic diseases. Arthritis Rheum 
2006;55:325–32.
[11]  Staud R. Predictors of clinical pain intensity in patients with fibromyalgia 
syndrome. Curr Rheumatol Rep 2004;6:281-6. 
[12]  Meeus M, Nijs J. Central sensitization: a biopsychosocial explanation for chronic 
widespread pain in patients with fibromyalgia and chronic fatigue syndrome. Clin 
Rheumatol 2007;26:465–73.
[13]  LaMotte RH, Shain CN, Simone DA, Tsai EF. Neurogenic hyperalgesia: 
psychophysical studies of underlying mechanisms. J Neurophysiol 1991;66:190-211.
[14]  Clauw DJ. Fibromyalgia: update on mechanisms and management. J Clin 
Rheumatol 2007;13:102-9. 152       Chapter 7
[15]  Wang H, Sun H, Della Penna K, Benz RJ, Xu J, Gerhold DL. Chronic neuropathic 
pain is accompanied by global changes in gene expression and shares pathobiology 
with neurodegenerative diseases. Neuroscience 2003;114:529-46.
[16]  Buskila D, Sarzi-Puttini P. Biology and therapy of fibromyalgia. Genetic aspects of 
fibromyalgia syndrome. Arthritis Res Ther 2006;8:218-22.
[17]  Millan MJ. Descending control of pain. Prog Neurobio 2002;66:355-474.
[18]  Turk DC, Okifuji A. Psychological factors in chronic pain: evolution and revolution. 
J Consult Clin Psychol 2002;70:678-90.
[19]  Gracely RH, Geisser ME, Giesecke T, Grant MA, Petzke F, Williams DA, Clauw 
DJ. Pain catastrophizing and neural responses to pain among persons with 
fibromyalgia. Brain. 2004;127:835-43.
[20]  Eich W, Hartmann M, Müller A, Fischer H. The role of psychosocial factors in 
fibromyalgia syndrome. Scand J Rheumatol Suppl. 2000;113:30-1.
[21]  Gatchel RJ, Peng YB, Peters ML, Fuchs PN, Turk DC. The biopsychosocial approach 
to chronic pain: scientific advances and future directions. Psychol Bull 2007;133:581-
624.
[22]  Gupta AJ, Silman D, Ray R, Morriss C, Dickens GJ, MacFarlane GJ, et al. The role of 
psychosocial factors in predicting the onset of chronic widespread pain: results from 
a prospective population-based study. Rheumatology 2007;46:666-71.
[23]  Beck AT. Cognitive therapy and the emotional disorders. New York: International 
Universities Press, 1976.
[24]  Moseley L. Combined physiotherapy and education is efficacious for chronic low 
back pain. Aust J Physiother 2002;48:297-302.
[25]  Moseley GL, MK Nicholas, PW Hodges. A randomized controlled trial of intensive 
neurophysiology education in chronic low back pain. Clin J Pain 2004;20:324–30.
[26]  Meeus M, Nijs J, Van Oosterwijck J, Van Alsenoy V, Truijen S. Pain physiology 
education improves pain beliefs in patients with chronic fatigue syndrome 
compared to pacing and self-management education: a double-blind randomized 
controlled trial. Arch Phys Med Rehabil: in press.
[27]  Mannerkorpi K, Nyberg B, Ahlmén M, Ekdahl C. Pool exercise combined with 
an education program for patients with fibromyalgia syndrome. A prospective, 
randomized study. J Rheumatol 2000;27:2473-81.
[28]  Adams N, Sim J. Rehabilitation approaches in fibromyalgia. Disabil Rehabil 
2005;27:711-23. 
[29]  Häuser W, Arnold B, Eich W, Felde E, Flügge C, Henningsen P, et al. Management of 
fibromyalgia syndrome – an interdisciplinary evidence-based guideline. Ger Med 
Sci 2008;6:doc14.Does pain physiology education change illness perceptions in patients with fibromyalgia?       153
[30]  Haüser W, Bernardy K, Arnold B, Offenbächer M, Schiltenwolf M. Efficacy 
of multicomponent treatment in fibromyalgia syndrome: a meta-analysis of 
randomized controlled clinical trials. Arthritis Care Res 2009;61:216–24. 
[31]  Moher D, Hopewell S, Schulz KF, Montori V, Gøtzsche PC, Devereaux PJ, Elbourne 
D, Egger M, Altman DG, for the CONSORT Group. CONSORT 2010 explanation 
and elaboration: updated guidelines for reporting parallel group randomised trial. 
Brit Med J 2010;340:c869.
[32]  Butler D, Moseley GL. Explain pain. Adelaide: NOI Group Publications, 2003.
[33]  Loeser JD. Concepts of pain. In: Stanton-Hicks M, Boas R, eds. Chronic low back 
pain. New York: Raven Press, 1982:145-8.
[34]  Jacobson E. The technic of  progressive relaxation. J Nerv Ment Dis 1924;60:568-78.
[35]  Samuels M, Samuels N. Seeing with the mind’s eye: The history, techniques, and 
uses of visualization. New York: Random House Inc, 1975.
[36]  Linden W. Autogenic training method of J.H. Schultz. In: Lehrer PM, Woolfolk 
RL, Sime WE, eds. Principles and practices of stress management. New York: The 
Guilford Press, 1993.
[37]  Weinman J, Petrie KJ, Moss-Morris R, Horne R. The illness perception 
questionnaire: A new method for assessing the cognitive representation of illness. 
Psychol Health 1996;11:431-45.
[38]  Moss-Morris R, Weinman J, Petrie KJ, Horne R, Cameron LD, Buick D. The Revised 
Illness Perception Questionnaire (IPQ-R). Psychol Health 2002;17:1-16.
[39]  Van Wilgen CP, Van Ittersum MW, Kaptein AA, Van Wijhe M. Illness perceptions 
in patients with fibromyalgia and their relationship to quality of life and 
catastrophizing. Arthritis Rheum 2008;58:3618–26.
[40]  Van Ittersum MW, Van Wilgen CP, Hilberdink WKHA, Groothoff JW, Van der 
Schans CP. Illness perceptions in patients with fibromyalgia. Patient Educ Couns 
2009;74:53–60.
[41]  Van Damme S, Crombez G, Bijttebier P, Goubert L, Van Houdenhove B. A 
confirmatory factor analysis of the Pain Catastrophizing Scale: invariant factor 
structure across clinical and non-clinical populations. Pain 2002;96:319-24.
[42]  Osman A, Barrios FX, Gutierrez PM, Kopper BA, Merrifield T, Grittmann L. The 
Pain Catastrophizing Scale: further psychometric evaluation with adult samples. J 
Behav Med 2000;23:351-65.
[43]  Bennett R. The Fibromyalgia Impact Questionnaire (FIQ): a review of its 
development, current version, operating characteristics and uses. Clin Exp 
Rheumatol 2005;23:S154-62.
[44]  Cohen J. Statistical power analysis for the behavioral sciences, 2nd edn. Hillsdale, 
NJ: Lawrence Erlbaum, 1988.154       Chapter 7
[45]  Giesecke T, Gracely RH, Grant MA, et al. Evidence of augmented central pain 
processing in idiopathic chronic low back pain. Arthritis Rheum 2004;50:613-23. 
[46]  Geisser ME, Roth RS. Knowledge of and agreement with chronic pain diagnosis: 
Relation to affective distress, pain beliefs and coping, pain intensity, and disability. J 
Occup Rehabil 1998;8:73-88.
[47]  Nijs J, Van Houdenhove B. From acute musculoskeletal pain to chronic widespread 
pain and fibromyalgia: application of pain neurophysiology in manual therapy 
practice. Man Ther 2009;14:3-12. General discussion       155
Chapter 8
General discussion 
General discussion 
Chapter 8156       Chapter 8
 General discussion       157
Introduction
The first aim of this thesis was to study assessment of disability related to 
work in patients with osteoarthritis (OA) of hip and / or knee. For this aim the 
following three research questions were formulated:
Is reproducibility of the WorkWell Functional Capacity Evaluation  1. 
(FCE) in subjects with early OA of hip and / or knee sufficient to use a 
one-day instead of a two-day testing protocol?
Are self-reported health and functional capacity of subjects with early  2. 
OA of hip and / or knee different from a reference group of healthy 
workers?
Is functional capacity observed in subjects with early OA sufficient to  3. 
meet physical job demands?
The second aim was to analyze assessment and the role of illness perceptions 
in patients with fibromyalgia (FM). Therefore research questions four and five 
were: 
Are psychometric properties of the revised illness perception  4. 
questionnaire (IPQ-R) in Dutch FM samples acceptable?
What are the illness perceptions of patients with FM and are they linked  5. 
to catastrophizing and quality of life?
The third aim, to study effects of educating patients with FM about the 
mechanisms that underlie their symptoms, resulted in the following sixth 
research question: 
Is written education about the central sensitization mechanism  6. 
appreciated by patients with FM and is it effective in changing 
cognitions and quality of life?      
In this concluding chapter the main findings for each of these research questions 
are summarized. The main findings are discussed and methodological issues 
are described. Finally, implications and recommendations for research, policy 
and clinical practice are formulated. 158       Chapter 8
Main findings
Research question 1: Is reproducibility of the WorkWell Functional Capacity 
Evaluation (FCE) in subjects with early OA of hip and / or knee sufficient to use a one-
day instead of a two-day testing protocol?
Reproducibility of the FCE lifting tests in subjects with early OA of the hip 
and / or knee was sufficient at group level. However, limits of agreement 
and number of subjects performing better and worse on the second day of 
testing indicated that natural variation and intra-individual differences were 
substantial. It was concluded that FCE testing on one day is sufficient when 
used for groups of subjects with OA such as in research settings. This makes the 
FCE more useful because testing time can be reduced. When testing individual 
OA patients some subjects might need to be tested according to the original 
two-day protocol to obtain accurate results. We were not able to indicate what 
factor(s) account(s) for the variability on individual level in order to identify 
subjects in which two-day testing is needed.
Research question 2:  Are self-reported health and functional capacity of subjects with 
early OA of hip and / or knee different from a reference group of healthy workers? 
Compared to healthy workers all subjects with early OA of hip and / or knee 
reported a significantly worse physical health status. The females with OA also 
reported a worse mental health status. On the FCE, the female OA subjects 
performed significantly lower than age-matched healthy working females on 
all six items that were compared. Male OA subjects performed lower than male 
workers on three of the six test items. Self-reported health status and functional 
capacity are lower in subjects with early OA compared to healthy workers.
Research question 3: Is functional capacity observed in subjects with early OA 
sufficient to meet physical job demands?
A substantial proportion of the female OA subjects demonstrated work 
capacities that would be insufficient to meet the lowest category of physical 
job demands. Based on their FCE scores they would not be able to perform 
‘sedentary work’ with occasionally lifting up to 4.5 kg and their participation 
both in work and in leisure time activities can be considered to be at risk due to 
their OA. General discussion       159
Research question 4: Are psychometric properties of the revised illness perception 
questionnaire (IPQ-R) in Dutch FM samples acceptable?
The validity of the range of symptoms included in the identity domain was 
confirmed, and internal consistency of all domains, except three of the causal 
subdomains, was acceptable (Cronbach’s alpha > 0.75). The domain structure 
established for the original English language version in a mixed patient group 
could not be completely confirmed in the Dutch IPQ-R FM, especially for the 
causal subdomains. This was also the case for the inter-domain correlation 
coefficients. Three week test- retest reliability was acceptable (Pearson 
correlation coefficients ≥ 0.55) for all domains and causal subdomains, except 
for the illness identity (0.24) domain. The differences between psychometric 
properties of the two language versions of the questionnaire are probably 
due to disease differences, whereas the low correlation on the identity scale 
reflects fluctuations in perceived symptoms over time in FM. The results of the 
psychometric analyses support the Dutch IPQ-R FM as a useful tool to assess 
illness perceptions in patients with FM. 
Research question 5: What are the illness perceptions of patients with FM and are 
they linked to catastrophizing and quality of life?
FM patients had a negative view of the timeline and consequences of their 
symptoms and did not have a clear picture of their illness. Placed in a model 
with psychological or somatic cause and internal or external attribution a 
somatic cause was most frequently mentioned (in 64% of cases), and in 90% of 
cases these somatic causes had an external attribution. Based on the comparison 
of illness perceptions between FM patients and patients with chronic fatigue 
syndrome, rheumatoid arthritis or coronary heart disease it can be concluded 
that illness perceptions are disease-specific. Several of the illness perception 
domains were strongly correlated to catastrophizing, perceived symptoms, and 
perceived impact of the disease on daily life. This indicates the important role of 
illness perceptions in the health condition of patients with FM. 
Research question 6: Is written education about the central sensitization mechanism 
appreciated by patients with FM and is it effective in changing cognitions and quality of 
life?      
A simple booklet with education about central sensitization was appreciated 
by participants but did not result in relevant changes in illness perceptions, 160       Chapter 8
catastrophizing or perceived impact of FM on daily life over time. Participants 
strongly agreed with the booklet being important, useful, clear and reassuring 
for patients with FM in general, but less strongly agreed on it taking away their 
own feelings of anxiousness and fear. They probably think the information is 
relevant mainly to others instead of to themselves and may find it difficult to 
relate and apply the information to their own situation. An extended version 
of the booklet, combined with telephone calls with participants to help them 
apply the information to their own situation did not change illness perceptions, 
catastrophizing and health status either, and was not more effective than a 
booklet about relaxation exercises in FM. These two studies clearly indicated 
that only standardized written information is insufficient to change cognitions in 
patients with FM. 
Discussion of main findings
Assessment of disability related to work in patients with osteoarthritis of hip and 
/ or knee 
The symptoms experienced by patients with problems in the musculoskeletal 
system or connective tissue might negatively affect the ability to perform work. 
To assess one aspect of work ability - the functional capacity to perform work 
related activities like lifting, carrying and working in static postures- a functional 
capacity evaluation (FCE) such as the two-day test protocol of the WorkWell FCE 
is often used in rehabilitation, occupational and insurance medicine. One-day 
instead of two-day FCE testing makes performance based measurement less time 
consuming and less demanding for both patients and professionals, and thus 
cheaper and more useful to assess functional capacity in groups of subjects with 
early OA such as in research settings. Psychometric properties of the new FCE 
protocol in OA have to be analysed, and factors causing variability in test results 
of individual subjects have to be indicated. 
FCEs provide a standardized performance based assessment, their scores give 
insight into a person’s capacity to perform activities related to work, add to 
information from self-reported questionnaires, are useful to advice patients 
about physical health and training, and indicate treatment parameters for 
example for rehabilitation programs. However, FCEs assess a person’s maximum General discussion       161
ability to carry out activities in an experimental setting, which is not the same 
as performance in a real life situation. Other assessments, for example work 
place visits, should be added to analyze real life performance and to make 
recommendations for participation in work.    
The interrelationships between symptoms, disability, functional capacity, work 
and social participation and perceived health in OA are still challenging. On the 
one hand, since complaints of hip and knee and disability during or after hard 
work are common and jobs-at-risk such as carpeting and farming have been 
identified, OA could be considered one of the occupational diseases. On the other 
hand, OA of hip and / or knee may have negative consequences on ability to 
perform work and on work and social participation on the long run. Based on 
their FCE scores, a substantial proportion of especially female OA subjects with 
paid work can be considered to be at risk for not meeting their physical work 
load. Nevertheless, work participation in the CHECK subjects was 51%, which is 
similar to the general Dutch population, and only a small minority reported not 
to work because of hip or knee complaints or other health problems. In this thesis 
the baseline scores of the CHECK cohort were used. 
Bieleman et al. [1] found that participation in paid work decreased to 46% at the 
two years follow-up measurement in the early OA cohort. This is also similar to 
the general Dutch population and hip and knee symptoms played just a minor 
role in giving up work, whereas age played the major role. Work adaptations 
did increase in the two year follow-up period of the CHECK subjects while 
visits to health care professionals decreased, indicative of patients trying to cope 
with their complaints after being told their diagnosis. Since the findings in the 
CHECK cohort reveal indicators of the impact of hip and knee complaints and 
the measures are taken in a very early stage of OA, symptoms may get worse 
over time and consequently functional capacity, physical activities of daily living 
and work and social participation might be at risk for a large proportion of 
subjects with OA. To afford the costs of health care and social security systems, 
governments want to increase work participation of people older than 55 and of 
women in general, and to elongate working years. Considering the anticipated 
increase in subjects with OA due to ageing of the population, the governmental 
intentions will not be easy to achieve without considering adjustments in type of 
work, work hours or workplace for subjects with health problems such as OA. 162       Chapter 8
Interesting mediating factor in the interrelationships between symptoms, 
functional capacity, work participation and perceived health can be the health 
effect of paid work; having a (physically demanding) job is thought to be 
related to an active lifestyle and can have physically conditioning effects in 
itself, as well as mental health effects through the need to organize tasks, 
resulting social participation and status. Disuse and low mechanical loading of 
joints have also been described as risk factors for OA. 
Differences in adaptation to illness or its symptoms could be an important 
factor as well, and explain why some people drop out of work and some 
continue working despite pain and other complaints. Psychological factors such 
as learned helplessness, pain coping and self-efficacy may also be potential 
modifying personal factors in OA. 
It can be concluded that functional capacity is just one of the several 
components that determine work ability, work and social participation and 
perceived health in subjects with chronic musculoskeletal disorders such 
as OA. As has already been concluded by several authors, a combination of 
performance based tests and self-reported questionnaires is needed to get a 
comprehensive picture of the abilities of the patient. In stay at work and return 
to work issues, besides FCE scores, work place assessments, thorough personal 
and environmental analyses and psychosocial self-report measures, such as a 
questionnaire for illness perceptions, should be taken into account. 
Assessment and the role of illness perceptions in patients with fibromyalgia
The common sense model of illness representations describes illness perceptions 
as determinants to coping and health. According to the model, any change 
in health situation, a new diagnosis or change in personal or environmental 
factors will trigger emotional and cognitive representations. How patients’ 
perceptions of illness or symptoms are formed is not exactly known, but it is 
thought that they originate already early in life and are derived from a variety 
of social and cultural sources of information such as news stories, education 
in schools, personal experiences of illness, witnessing illness experiences of 
family members and friends, and information from important others [2]. This 
can lead to strongly held beliefs about the illness and symptoms, but patients’ 
illness perceptions can also be more implicit, or patients can be reluctant General discussion       163
to discuss their beliefs about their illness in consultations with health care 
providers because of fear of being seen as stupid or misinformed. Therefore, a 
standardized measurement instrument to assess illness perceptions should be 
used, or specific questions about patient’s thoughts about causes, consequences 
and treatment should be asked routinely. Despite some methodological 
shortcomings, for research purposes the revised illness perception questionnaire 
is a useful tool to map patients’ thoughts and beliefs about their FM. For 
use in clinical settings, the questionnaire probably is too long and thus time-
consuming, and interpretation is difficult since cut off scores are lacking. 
Subjects with FM attributed many symptoms to their illness, viewed their 
illness to be chronic and to have serious consequences, perceived little personal 
control and did not expect medical treatment to be effective. A majority 
of subjects attributed their FM to a biomedical cause, such as overused 
tendomuscular junctions, rheumatism, heredity and problems with their 
immune system. Health care providers should anticipate to these beliefs and 
attributions that might contrast with what is known from literature and that 
might be inadequate for optimal coping behavior.
Our results in FM, combined with those from studies in osteoarthritis, 
rheumatoid arthritis, low back pain and hand problems, indicate the relevance 
of illness perceptions in health, functioning and participation of patients 
with musculoskeletal disorders [3-7]. Comparing illness perceptions in OA 
from the studies by Bijsterbosch et al. [6] and Kaptein et al. [7] to our findings 
in FM indicates that both subjects with OA and subjects with FM attribute 
many symptoms to their illness and hold negative beliefs about the efficacy of 
treatment, the consequences associated with and the duration and course of 
their illness. Illness perceptions in subjects with FM are slightly more negative 
than those of subjects with OA. This has important clinical implications for the 
management of these musculoskeletal disorders since the associations between 
negative, inappropriate illness perceptions and catastrophizing, pain, treatment 
adherence and treatment outcome are extensively demonstrated. 
Studies by Botha-Scheepers et al. [8] and Kaptein et al. [7] showed that illness 
perceptions play a role in the way in which patients with OA adapt to their 
illness. Illness perceptions modified the association between self-reported 164       Chapter 8
limitations in activity and expected limitations based on impairments in 
body structures, and changes in illness perceptions were linked to changes in 
functional status outcomes. Moreover, OA patients’ illness perceptions were 
predictive of disability [6]. Boot et al. [9] found significant associations between 
work disability and illness perceptions in chronic physical diseases and a recent 
literature review by Hoving et al. [10] concluded that in patients with somatic 
diseases or complaints illness perceptions are linked to work participation. 
These findings provide more detailed information about the interrelationships 
between illness perceptions in the personal factors domain and the other 
domains in the ICF model.
All the above mentioned aspects support the use of a standardized 
questionnaire to assess illness perceptions or to integrate illness perceptions 
in the assessment of patients with chronic musculoskeletal disorders, and 
to address these cognitions in treatment. Taking the patient’s perceptions 
seriously will improve the patient – care giver relationship and motivate 
patients to adhere to treatment regimens. If patient’s beliefs are in accordance 
with those of the health care professional, a simple explanation will help to 
motivate the patient and appoint treatment aims and type. If the patient’s and 
care giver’s cognitions do not conform, extensive education is needed to try to 
come to agreement about at least the causes and time course of the symptoms, 
expectations about treatment and consequences. Without agreement on the 
cause of the illness and on the aims of treatment and its contents, treatment will 
probably not be effective.     
Where illness perceptions and cognitions are traditionally the field of 
psychologists, other health care professionals such as GPs and physiotherapists 
will see the majority of patients with musculoskeletal disorders in their 
practices. Especially physiotherapists who are the experts with regard to 
problems of the musculoskeletal system and for whom patients’ adherence 
to their treatment is of importance, should train themselves in this field and 
be able to assess, recognize and pay attention to patients’ illness perceptions 
in order to optimize their treatment. For physiotherapists to get skilled in 
addressing illness perceptions, this should be integrated into their professional 
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In the 2010 physiotherapy guideline for osteoarthritis of the hip and knee as 
developed by the Royal Dutch Physiotherapy Association (KNGF), psychosocial 
factors are mentioned as risk factors for the clinical progression of OA and 
illness perceptions are noted as problem area for subjects with OA of hip or 
knee. The guideline advices physiotherapists to address illness perceptions 
in anamnesis, but no specific measurement instruments are mentioned to 
assess them as is done for example for assessment of pain severity (VAS) 
and perceived health (WOMAC). The guideline does note the importance of 
informing and advising patients and of using behavioral treatments and self-
management approaches if needed. Furthermore, the guideline states that 
after anamnesis and functional tests, physiotherapists should decide if the 
guideline could be used for the specific individual and if referral to other health 
care professionals is needed [11]. For the management of fibromyalgia several 
guidelines exist, of which all those considering also non-pharmaceutical therapy 
recommend multi-component treatment with pharmacological management 
(e.g. amitriptyline), aerobic exercise and cognitive behavioral therapy [12-14]. 
Prominent in both OA and FM patient groups is the low understanding of their 
illness, as reflected in the illness coherence domain of the IPQ-R. This can give 
rise to worries and misapprehensions and result in a psychological burden. 
Patients who have no understanding of the mechanisms associated with their 
symptoms typically consider their symptoms as more threatening, often present 
with lower pain tolerance, more pain, more catastrophic thoughts and less 
adaptive coping strategies than those who do have a more comprehensive 
picture of their symptoms [15, 16]. Explaining the underlying mechanisms of 
the illness or symptoms may offer a solution as information is determining for 
the threatening appraisal of symptoms and is thought to be one of the features 
on which illness perceptions are formed. 
Effects of written pain neurophysiology education in patients with fibromyalgia
Since knowledge of the underlying mechanisms of the illness was found to 
reduce patients’ anxiety, the threatening appraisal of pain, and to improve 
patient outcomes, patient education about pain neurophysiology mechanisms 
is thought to be of importance, especially in illnesses in which no clear 
explanation of its causes is available. 166       Chapter 8
Moseley found that health care providers were able to apply this kind of 
patient education and that patients could understand its meaning [18]. Patient 
education about pain neurophysiology was found to be effective in subjects 
with chronic low back pain and in patients with chronic fatigue syndrome [19, 
20]. When used in one-to-one or group sessions with a health care provider and 
adjusted to the needs and possibilities of the specific patient, patient education 
about central sensitization processes should be able to get the same favorable 
results in patients with FM. 
Nijs et al. [21] and Nijs & Van Houdenhoven [22] clearly indicated the role 
of physiotherapists in assessment and treatment of central sensitization in 
patients with musculoskeletal pain. By using the current understanding of 
central sensitization, physiotherapists can use the medical diagnosis, combined 
with their medical history of the patient, their clinical examination and 
the analysis of the treatment response to recognize central sensitization. A 
diagnostic clinical reasoning process is described, lists of typical diagnoses and 
symptoms and of clinical assessments for central sensitization are provided to 
further help physiotherapists in recognizing the mechanism in their patients 
[21]. Furthermore, Nijs & Van Houdenhoven [22] designed a theoretical 
framework for physiotherapists in patients with chronic widespread pain and 
FM. The framework includes limiting the time course of afferent stimulation 
of peripheral nociceptors to prevent chronicity in (sub)acute musculoskeletal 
disorders, treating injuries or traumas at any locations that are likely to 
sustain the process of central sensitization, addressing inappropriate pain 
beliefs, starting exercise interventions, and finally to be aware that ignoring 
the processes described can trigger the central sensitization mechanism even 
further.   
Van Wilgen & Keizer [23] developed an explanation model for nurses to help 
them explain the sensitization mechanism to chronic pain patients. This model 
can easily be used by other health care professionals such as physiotherapists 
as well. It probably needs to be made more patient specific, which can be 
done by changing the metaphor used and filling in the patient’s personal 
and environmental factors. Use of this model and explanation should further 
improve the patient – health care professional relationship and increase 
patients’ motivation for treatment. Furthermore, a good explanation will General discussion       167
improve patient’s confidence in the care giver, which is known to directly result 
in positive therapeutic effects [24].   
Addressing inadequate beliefs and trying to reconceptualize cognitions is more 
than just providing information. This form of patient education resembles 
cognitive therapy as applied by psychologists. During cognitive behavioral 
therapy psychologists often advice patients about physical activity. Both 
professions here actually surpass their field of expertise, resulting in an elected 
opportunity for interdisciplinary cooperation. Successful cooperation between 
for example GPs, physiotherapists and psychologists should preferably be 
organized in multidisciplinary teams and with use of integrated care principles. 
A case manager, for example the physiotherapist, could be contact to the 
patient and organize this subject’s optimal care and treatments within the 
multidisciplinary team.
Another approach on the border between several fields of profession, that 
has successfully been applied in chronic pain, is the so-called acceptance and 
commitment therapy (ACT) [25]. In ACT the aim is to try to change the function 
of patient’s thoughts instead of trying to change the contents of these thoughts 
such as in cognitive behavioral therapy. Subjects are learned to focus on aspects 
that they can directly influence, like their behavior, and not try to control 
emotions and thoughts. A choice for one of these approaches should be made 
based on the patient’s characteristics, agreement with the underlying aspects 
of the treatments and motivation to adhere. The reassuring aspects of both the 
cognitive approach and the ACT can directly have positive effects by a decrease 
in cognitive emotional sensitization, diminishing arousal of the nervous system. 
Indirectly, by altered illness perceptions or acceptation and better coping 
behavior, a more active lifestyle will increase social and work participation and 
perceived health.
   
Strengths and weaknesses
In this thesis, four different populations were studied and a broad area within 
health care is covered. It adds to the knowledge of both osteoarthritis and 
fibromyalgia. The International Classification of Functioning, Disability and 168       Chapter 8
Health (ICF) provides a classification for health conditions and its determinants 
and consequences. Studying two distinct disorders from the diseases of the 
musculoskeletal system and connective tissue category offered the opportunity 
to get a more profound insight into interrelationships between the ICF domains 
and defining features in its categories.  
To address our first aim, to study assessment of work disability in subjects with 
early OA of hip and / or knee, we used data from the Cohort Hip and Cohort 
Knee (CHECK) study with 1002 subjects with early OA. Inclusion in this cohort 
was limited to subjects with suspected early OA and important exclusion 
criteria were conditions other than OA that explained existing symptoms, other 
rheumatic disease, ligament or meniscus damage and previous hip or knee joint 
replacement. This reduced the impact of disease duration and selection biases 
on the results. Many subjects from the regions Groningen and Twente were 
willing to participate in our work ability spin-off study, enabling us to perform 
analyses with sufficient statistical power. For the comparison of self-reported 
health and functional capacity between the CHECK subjects and healthy 
workers we gratefully used the dataset of a very large representative sample of 
healthy working subjects by Soer et al. [26] from which we selected age-matched 
persons.  
Functional capacity evaluations are by definition performed in a standardized 
environment. Advantages of this kind of research settings are that comparisons 
with others are easy to make and reliability of the assessments is often higher 
compared to assessments in real life situations. The FCE provided standardized 
information about an important aspect of work disability in our subjects with 
early OA of hip and / or knee, namely the capacity to perform activities related 
to work, that could be compared to job demands described in the Dictionary of 
Occupational Titles (DOT) in order to translate the FCE scores to practice.
On the other hand, no implications for work performance and work 
participation in early OA can be made from the FCE scores, since this would 
need assessment within the subject’s actual work environment. Also, not all 
FCE test items were used in our study, which makes generalizability of the 
results difficult. Furthermore, psychometric aspects such as validity and test-
retest reliability of the one-day FCE protocol in early OA of hip and / or knee 
are currently unknown. General discussion       169
All four FM studies were performed in a clinical setting. For these studies 
no strict selections with extensive exclusion criteria were used. We tested 
the real life situation instead of an experimental setting from which practical 
implications are often difficult. At the same time this practical orientation has its 
limitations. Patient samples are heterogeneous, and controlling for confounding 
factors is not easy.
These studies in FM all used the Dutch version of the revised illness perception 
questionnaire. Although it was concluded that this questionnaire is a useful tool 
to assess illness perceptions in FM, the validity of some domains could not be 
confirmed and cut off scores are lacking. This made interpretation of the scores 
difficult and somewhat arbitrary. No performance based measurements were 
used in the FM studies, while it is known that a combination of self-reports and 
performance based tests gives a more comprehensive picture of the patient’s 
health. Using questionnaires only will probably have yielded a too simple draw 
of the patient’s situation. The questionnaires might not have addressed the 
specific patient’s important aspects, answers will have been subject to social 
desirability, and for example only perceived physical impairment and not actual 
functioning is indicated.
In both studies that addressed effects of written patient education, a ‘control period’ 
was included, that allowed us to analyze natural fluctuations in illness perceptions 
before an intervention was applied. In these studies we also used relatively long 
follow up periods to not just measure the direct influences of the intervention but to 
assess if changes would be maintained after six weeks or six months. 
In the second education study a randomized controlled trial was conducted in 
which multiple centres participated and blinding of participants was confirmed. 
This research design allows for interpretation of causal relationships and is less 
biased than non-controlled designs. However, no effective way to influence 
illness perceptions in patients with FM could be indicated. 
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Implications and recommendations 
When trying to increase understanding of the interrelationships  • 
within the ICF model and its components in patients with chronic 
musculoskeletal disorders, comprehensive patient pictures should be 
accomplished by using both performance based measures and self 
reported questionnaires, together with observations and analyses of the 
real life situation. The development of safe, reliable, valid and feasible 
instruments that address relevant patient aspects, and of normal values 
and cut off scores as well, should be continued.
Such comprehensive pictures of patients’ health status are needed to,  • 
amongst others, identify critical aspects in the ability to work of subjects 
with musculoskeletal disorders. Governments strive for higher and 
prolonged work participation of women and of subjects aged 55 and 
more, while at the same time ageing of the population and the modern 
lifestyle will cause an increase in musculoskeletal disorders. Based on 
adequate assessment, if work ability problems are to be expected or 
are already present, patient tailored targeted stay at work or return to 
work approaches have to be initiated. Occupational physicians and 
physiotherapists with advanced education on occupational health should 
work together to optimise subjects’ work participation. Early detection 
of subjects and jobs at risk is important, prevention of work disability 
and its risk factors would of course be even better. Besides optimising 
patients’ physical and mental health and providing education, 
adaptations in work place, type of work, or work schedules could be 
made. Employers and governments should take their responsibilities 
in supporting, both practically and financially, work participation of 
subjects with chronic musculoskeletal disorders. 
With the work participation and work conditions policies subjects with  • 
health problems such as musculoskeletal disorders and their employers 
are being motivated to find solutions at the work place, especially while 
the access to sickness benefits will probably further decrease. Although at 
first these developments do not seem beneficial or supportive for subjects 
with musculoskeletal disorders, it should not be explained all negatively 
since in many cases work participation has positive effects on mental 
and physical health in itself and through an resulting increased social General discussion       171
participation and status. However, politicians should be aware of not 
stretching the borders too far and providing safety nets for subjects who 
can not keep their jobs despite efforts to stay at work or return to work. 
Health care professionals should be up to date with the importance  • 
of illness perceptions in musculoskeletal disorders. The revised 
illness perception questionnaire can be used to measure changes after 
interventions or over time, but cut off scores need to be developed for the 
IPQ-R to serve as a diagnostic tool for illness perceptions. Improvements 
to the IPQ-R can be made by adding FM-specific causes and symptoms, 
by disease specific modifications in factor structure and by removing 
the chance attribution subdomain. However, in 2006 a brief version 
of the IPQ has been developed which demonstrated good test-retest 
reliability, concurrent validity with other measures, good predictive 
validity in myocardial infarction patients and good discriminant validity 
between different illnesses [27]. In clinical practice this brief IPQ will 
be better useful to assess illness perceptions in patients with chronic 
musculoskeletal disorders than the long IPQ-R. Health care providers 
should use this standardized questionnaire, or a set of questions to assess 
the patient’s thoughts about the causes, time course and consequences 
of their illness and their expectations about treatment and compare these 
with their own illness perceptions. If agreement can be reached about 
the causes and type of treatment their relationship with the patient will 
improve and patient’s motivation and treatment adherence will increase. 
Recommendations about addressing illness perceptions need to be 
included in guidelines for the assessment and management of OA and 
FM. 
How illness perceptions in complex chronic musculoskeletal patients  • 
such as fibromyalgia can be influenced exactly is not known. Tailored 
patient education in multidisciplinary teams seems an important tool, 
but more research about the way to provide this education and its 
contents is needed. Acceptance and commitment therapy could be a good 
alternative, also applied in teams with several professionals such as GPs, 
psychologists and physiotherapists. This approach also needs further 
study for its feasibility and effectiveness in specific patient groups.
In order for multidisciplinary teams to function effectively, the different  • 
professionals in such teams should know about each others expertise and 172       Chapter 8
types of treatment and should get familiar with working together. Ideally 
this should already start in their professional education. A combined 
school for health care studies in which all students who will later be 
involved in patient care attend classes together and work together on 
project assignments, besides working on profession specific competences, 
should be organized to see if it stimulates effective and efficient 
interdisciplinary cooperation. Next, it should be analyzed if working in 
these teams with different disciplines, or with integrated care principles 
is beneficial for the patients at stake and improves their health status, 
work and social participation.
Work and social participation have to be the most important goals for  • 
everyone involved in the care for subjects with chronic musculoskeletal 
disorders. Patient associations and platforms for professionals need 
to continue and maybe intensify their campaigns and programs in 
order to get this message across. Students should be made aware of the 
importance of both social and work participation in chronic disorders 
of the musculoskeletal system during their professional education, for 
example by adding more work specific information to case studies in 
their study manuals. 
Physiotherapists are important actors in the care for subjects with chronic  • 
musculoskeletal disorders. They should claim a strong position within 
the interdisciplinary teams and in the cooperation with occupational 
physicians and other professionals as well, for example as patient’s 
case manager. Yet, the scientific foundation of physiotherapy treatment 
should be strengthened. Although proof is available for several 
physiotherapeutic interventions, more physiotherapy centered research 
is needed to increase its body of knowledge and to provide insight into 
its mechanisms. The newly developed expertise and research centers 
of universities of applied sciences are eminent places for performing 
this kind of studies, in collaboration with other research groups and 
the field of practitioners. These research groups’ direct contacts within 
professional education and the field of practitioners can establish direct 
benefits for patients’ health, but these contacts need expansion. In 
order for the research groups of the universities of applied sciences to 
continue their significant studies, a better, solid, future-oriented research 
infrastructure in these institutions is essential. General discussion       173
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Musculoskeletal disorders are very common and can lead to pain, chronic 
limitations, reduced physical and mental health, and a lower quality of life. The 
prevalence of many of these disorders rises with age; limitations increase with 
insufficient physical activity and with overweight. This means that with a larger 
greying population and the unhealthy modern lifestyle, both the scope and the 
consequences of musculoskeletal disorders will increase considerably.
This dissertation focuses on two chronic disorders of the musculoskeletal 
system and connective tissue: osteoarthritis and fibromyalgia. Despite 
differences in their pathophysiology, the symptoms in both disorders manifest 
themselves in the musculoskeletal system and the connective tissue. Both 
osteoarthritis and fibromyalgia present physical symptoms such as pain, 
stiffness and fatigue.
Osteoarthritis is most common in the hip and knee, in the joints of the hands 
and feet, and in the spinal column. For a long time osteoarthritis used to be seen 
as an unavoidable, normal consequence of ageing, characterised by a loss of 
cartilage, hypertrophia of bone tissue and swelling in the joint capsule. Not only 
biomedical aspects but also psychosocial factors such as fear and depressive 
symptoms and cognitions are now considered to be related to limitations 
caused to osteoarthritis. Recently it has also become clear that many people 
with osteoarthritis are active, working individuals for whom work and social 
participation are at risk of being reduced.
The exact way in which fibromyalgia occurs is not known, but recent research 
indicates that central sensitisation mechanisms may play a role. A combination 
of genetic predisposition, degree of originally existing pain stimulus and 
cognitive emotional aspects are considered to cause abnormal pain processing 
in the central nervous system and lead to the chronic widespread pain of 
patients with fibromyalgia. There is still discussion about whether fibromyalgia 
is a disease, whether it is possible to establish an objective diagnosis, and 
what the essential diagnostic criteria should thus be. Despite the complex and 
controversial background of the condition, the considerable consequences that 
fibromyalgia can have are not in doubt.
Little is known at this time about determinants and about consequences of 
osteoarthritis and fibromyalgia. The same goes for possible ways in which to 180       
prevent or influence reduced work and social participation. Various models 
are however available that help provide more insight into these aspects and 
their mutual connection. This dissertation uses the International Classification 
of Functioning, Disability and Health (ICF) as framework for interactions 
between health, bodily structures and functions, activities, participation, and 
environmental and personal factors. The load-carriability model of Van Dijk et 
al. offers a basis for research into physical, cognitive and emotional factors that 
influence work capacity and work participation. The Common-sense model 
of Illness Representations of Leventhal et al. has served as background for 
analysing the links between illness-related experiences, illness perceptions, and 
activities and participation.
This dissertation focuses on three main themes:
Disability related to work in people with early osteoarthritis of the hip  - 
and/or knee;
The role of illness perception in people with fibromyalgia; and - 
The influence of education about the underlying mechanisms of  - 
fibromyalgia on illness perception and experienced health.
Three research questions are formulated for the first theme. First, whether the 
reproducibility of the Work Well Functional Capacity Evaluation in people 
with early osteoarthritis of the hip and/or knee is sufficient for using a single-
day instead of a two-day protocol [Chapter 2]. Second, whether self-reported 
health and functional capacity in people with osteoarthritis of the hip and/or 
the knee differ from those of working persons [Chapter 3]. And third, whether 
the functional capacity of people with early osteoarthritis is sufficient to meet 
physical work demands [Chapter 3].
Two research questions are posed for the second theme: Are the psychometric 
properties of the revised version of the Illness Perception Questionnaire 
acceptable when it is used for Dutch patients with fibromyalgia?, and What 
are the illness perceptions of persons with fibromyalgia, and are they related 
to catastrophising and quality of life? [Chapters 4 & 5]. The research question 
for the third theme reads: Is written education about the central sensitisation 
mechanisms appreciated by persons with fibromyalgia, and does it lead to 
changes in cognitions and quality of life? [Chapters 6 & 7].Summary       181
The physical capacity of an employee is one of the aspects of the capacity – 
work load model. To measure a person’s physical capacity, Functional Capacity 
Evaluations (FCEs) are used which consist of various test items that imitate 
work-related situations. The Work Well FCE is such a test for physical capacity, 
but because of the two-day measuring protocol it is time-consuming and 
expensive. Chapter 2 examines the need to test persons with osteoarthritis 
for two consecutive days. The goal of this study was to determine the 
reproducibility on persons with early osteoarthritis of the hip and/or knee of 
the lifting and carrying test itmes that are executed on both days, and to analyse 
the sources of variation between the two testing days.
Seventy-nine participants with early osteoarthritis of the hip and/or knee were 
measured according to the two-day Work Well FCE protocol. The test portions 
of lifting overhead, lifting low and carrying short were executed on both days. 
The mean differences in performance on these three tests between the two days 
were small. On this basis it was concluded that a two-day FCE protocol is not 
necessary to test groups of people with early osteoarthritis of the hip and/or 
knee, as is done in research settings.
The problem is that considerable intra-individual differences were found 
between the two days. We have not been able to show which factors are 
responsible for these differences in test performance. This makes it impossible, 
for individual patients, to determine who should be eligible for a single-day 
or for a two-day test. One must also take into account a considerable natural 
variation in test scores, which means that a large change in test scores is needed 
if we are to speak of a clinically relevant treatment effect when the test is used 
for evaluation research.
The goal of Chapter 3 is to compare the self-reported health and functional 
capacity of people with early osteoarthritis of the hip and/or knee with 
reference data of healthy working persons, and to determine whether this 
capacity is sufficient for the physical demands that are set by work. Data of 
participants in the Cohort Hip and Cohort Knee (CHECK) study as well as of 
275 healthy working persons from the SF36 health questionnaire and six test 
items of the Work Well FCE were analysed. Compared with healthy working 182       
persons, participants of CHECK (n=93) reported poorer physical health 
at baseline, with women reporting poorer mental health too. Women with 
osteoarthritis performed significantly lower on the FCE than healthy working 
women on all six test items. Men with osteoarthritis performed significantly 
lower than working men in three of the six test items. Functional capacity and 
self-reported health of persons with early osteoarthritis of the hip and/or knee 
were poorer compared to healthy working individuals. A considerable portion 
of the women had a functional capacity that can be considered as insufficient to 
do work with low physical demands. Based on their FCE results, they would not 
be able to do ‘sedentary work’ which requires up 4.5 kg to be lifted occasionally. 
This entails a risk for their participation in work as well as recreational activities.
Previous studies of people with chronic conditions have shown the importance 
of patients’ cognitions and perceptions. Based on Leventhal’s model of illness 
representations, the Revised Illness Perception Questionnaire (IPQ-R) was 
developed to measure these illness perceptions. In Chapter 4 we analyse 
psychometric aspects of the Dutch version of the IPQ-R for fibromyalgia and 
describe illness perceptions of participants with fibromyalgia. To this end, we 
use a large group of patients with fibromyalgia who visited a physiotherapist at 
least once in the last ten years. The validity of the symptoms that are included 
in the ‘illness identity’ domain of the questionnaire was confirmed, and the 
internal consistency of all nine domains – except for three of the sub-domains 
that ask for possible causes – appeared to be acceptable (Cronbach’s alphas 
> 0.75). The domain structure that was established in previous research for 
the original English-language version could not be entirely confirmed in the 
Dutch fibromyalgia version, especially for the sub-domains about causes 
of the condition. Still, most psychometric properties of the Dutch IPQ-R for 
fibromyalgia were similar to those of the original English-language version. It 
was concluded that the Dutch-language version of the IPQ-R for fibromyalgia 
shows acceptable psychometric properties.
The participants appeared not to have a comprehensive picture of their 
symptoms and condition; they thought that their disease has a strong chronic 
course and that fibromyalgia has many negative consequences for functioning. 
Comparisons of the illness perceptions of patients with fibromyalgia and 
patients with chronic fatigue syndrome, rheumatoid arthritis and coronary Summary       183
heart disease show differences in most of the cases. The illness perceptions of 
patients with fibromyalgia deviate in all domains of the questionnaire from 
those of patients with coronary heart disease. Both patients with chronic fatigue 
syndrome and rheumatoid arthritis ascribe more symptoms to their condition 
and believe that their ailment has more negative consequences, but are more 
inclined to think that their symptoms will disappear at some point than patients 
with fibromyalgia.
Chapter 5 further analyses the Dutch IPQ-R for fibromyalgia, examining 
illness perceptions and their links to quality of life and catastrophising. Fifty-
one members of the fibromyalgia patient organisation filled in the adapted 
IPQ-R, as well as the Dutch versions of the Pain Catastrophising Scale and 
the Fibromyalgia Impact Questionnaire twice, with an in-between pause of 
three weeks. The results of internal consistency gave the same picture as in 
Chapter 4. The three-week test-retest reliability was acceptable (Pearson’s 
correlation coefficients ≥ 0.55) for all domains and sub-domains, except for 
the ‘illness identity’ domain (0.24). The low correlation on this last domain 
probably indicated the nature of fibromyalgia symptoms, which change over 
time. Participants considered their fibromyalgia as a chronic condition with 
serious consequences, had little confidence in their own possibilities to do 
something about their condition, and did not expect the medical treatment to 
be effective. When the thoughts about the causes of fibromyalgia were classified 
into psychological or somatic with an internal or an external attribution, it 
appears that a somatic cause is the most mentioned one, at 64% of cases, 
and that in 90% of those cases the somatic cause had an external attribution. 
Psychological causes were mentioned in 31% of cases, 65% of which had an 
internal attribution. Various domains of the illness perception questionnaire 
were strongly related to catastrophising, perceived symptoms and experienced 
influence of the condition on daily life, which indicated that illness perceptions 
play an important role in perceived health. The Dutch-language IPQ-R for 
fibromyalgia is a useful questionnaire to measure illness perceptions. The illness 
perceptions are related to quality of life and catastrophising. It is therefore 
important to measure illness perceptions and to integrate them into the 
treatment of persons with fibromyalgia.
Based on the idea that a better understanding of the underlying mechanisms 
of their condition will improve results for patients, Chapter 6 examines 184       
the appreciation and influence of a simple brochure that explains pain 
neurophysiology studied on persons with fibromyalgia. A brochure with 
information about the central sensitisation mechanism, in which an explanation 
is given about the oversensitivity of neurons and a metaphor is used of a fire 
alarm that goes off without there being a fire, was sent to members of the 
fibromyalgia patient organisation. Appreciation of the brochure was measured 
with ten questions about the relevance of the information for the participants 
(0-30) and the degree of reassurance that the brochure offered (0-30), with a 
higher score indicating a higher level of agreement with relevance and degree 
of reassurance. Illness perceptions, catastrophising and health were measured 
with the adjusted IPQ-R, the Dutch-language Pain Catastrophising Scale and 
the Fibromyalgia Impact Questionnaire at baseline (T0), after a three-week 
control period (T1), and six weeks after the intervention (T2).
The mean (sd) results for relevance and reassurance of the brochure were 
21.6 (5.6) and 18.7 (5.7), respectively. Only on the IPQ-R domains of ‘illness 
coherence’ and ‘emotional representations’ and in pain and fatigue did 
significant positive changes appear between T0 and T2. Correlations between 
appreciation of the brochure and change in the outcome measures varied 
between r = 0.00 and r = 0.34. Participants found the brochure important, useful, 
clear and reassuring for patients with fibromyalgia in general, but indicated that 
it didn’t take their anxiety and fear away. The conclusion is that the information 
was found relevant mainly for others and that it seems difficult to relate it to 
oneself and apply it to one’s own situation. To obtain clinically relevant changes 
in illness perceptions, catastrophising and experienced health among patients 
with fibromyalgia, the pain neurophysiology education should probably be 
personalized and include more time involvement and follow through with 
participants.
Chapter 7 describes a multi-centre randomised control study that aims to 
determine the effects of extensive written education and pain neurophysiology 
on the illness perceptions, catastrophising and experienced health of persons 
with fibromyalgia. For this study we added more detailed information to 
the brochure, including illustrations of the nervous system and examples of 
how patients with fibromyalgia apply the information from the brochure in 
their daily lives. There was telephone contact once with each participant for a Summary       185
conversation about the contents of the brochure. Afterwards, participants had 
the possibility to pose written questions.
Patients with fibromyalgia from two specialised pain centres in Belgium 
were randomly allocated to the group that received the brochure with pain 
neurophysiology education and to the group that received a brochure with 
relaxation education. The Dutch -language versions of the IPQ-R, the Pain 
Catastrophising Scale and the Fibromyalgia Impact Questionnaire were 
filled in at four points in time: three weeks before and immediately before 
the intervention, and six weeks and six months after the intervention. Illness 
perceptions and experienced symptoms of fibromyalgia fluctuated in time. Only 
the degree to which fibromyalgia was seen as a chronic condition decreased 
significantly (p = .03; effect size = .50). For all other results, the effect sizes were 
small to very small. No clinically relevant effects were found for either the 
brochure with pain neurophysiology education or the brochure with relaxation 
education. These results clearly indicate that standardised general written 
education alone does not suffice towards changing the cognitions of patients 
with fibromyalgia. Because of the complexity of the condition, our advice is to 
conduct research into the effectiveness of individually tailored solo or group 
sessions with pain neurophysiology education.
Chapter 8, the concluding chapter, summarises the most important results 
for each of the research questions. The main results are discussed and 
methodological questions described. Implications and recommendations for 
research, policy and clinical practice are formulated.
To obtain a complete picture of the possibilities for being able to work, next 
to the results of an FCE it is necessary to include workplace assessments, 
extensive analysis of personal and environmental characteristics and self-
reported psychosocial measurements like a questionnaire for illness perception. 
The importance of all this is clear due to the expected increase in work-related 
limitations resulting from disorders of the musculoskeletal system caused 
by age and an unhealthy modern lifestyle. In addition, policy is increasingly 
focused on higher and longer work participation, especially for women and 
persons older than 55 years of age. Early signalling of high-risk groups and 
risk factors at work, and offering specific treatments that optimise the physical 186       
and mental health of patients – including adjustments at work – are thus 
essential. Physiotherapists, occupational physicians, employees, employers and 
policymakers should all take responsibility in this process.
Given the important role of illness perceptions in how persons with chronic 
disorders of the musculoskeletal system experience their health, it is crucial 
for health care providers to pay attention to these illness perceptions. Complex 
conditions such as fibromyalgia will probably need a multidisciplinary 
approach. Physiotherapists can play an essential role here. During their 
education they would have to receive specific training in the areas of 
measuring, recognising and changing illness perceptions, as well as working 
together with other health care providers.
General written education about pain neurophysiology alone is not sufficient 
to change the cognitions of individuals with fibromyalgia. Intensive cognitive 
treatments with offerings such as pain neurophysiology education or 
‘acceptance and commitment therapy’ are promising strategies for these 
and other complex disorders, but more research into their applicability and 
effectiveness for specific patients is needed. With their direct contacts with 
the professional field, the Research and Innovation Groups of universities of 
applied sciences are the ideal places to conduct such applied scientific research.Samenvatting       187
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Aandoeningen van het houding- en bewegingsapparaat komen veelvuldig 
voor, en kunnen leiden tot pijn, chronische beperkingen, verminderde sociale 
en mentale gezondheid en een afgenomen kwaliteit van leven. De prevalentie 
van vele van deze aandoeningen stijgt met de leeftijd; beperkingen nemen 
toe bij te weinig fysieke activiteit en bij overgewicht. Dat betekent dat met 
de toenemende vergrijzing en de ongezonde moderne levensstijl èn omvang 
èn gevolgen van aandoeningen van het houding- en bewegingsapparaat 
aanzienlijk zullen toenemen.
Dit proefschrift richt zich op twee chronische aandoeningen van het houding- 
en bewegingsapparaat: artrose en fibromyalgie. Ondanks verschillen in hun 
pathofysiologische achtergrond, uiten de symptomen van beide aandoeningen 
zich in het spier-skelet stelsel en bindweefsels. Bij zowel artrose als bij 
fibromyalgie treden fysieke symptomen zoals pijn, stijfheid en vermoeidheid op. 
Artrose komt het meest voor in de heup, knie en in gewrichten van de 
handen, voeten en de wervelkolom. Lange tijd werd artrose gezien als een 
onvermijdelijk normaal gevolg van het ouder worden, gekarakteriseerd door 
verlies van kraakbeen, hypertrofie van botweefsel en verdikkingen in het 
gewrichtskapsel. Niet alleen biomedische aspecten, maar ook psychosociale 
factoren zoals angst, depressieve symptomen en cognities worden nu met 
beperkingen door artrose in verband gebracht. Het is tevens recent duidelijk 
geworden dat veel mensen met artrose actieve, werkende personen zijn voor 
wie werk- en sociale participatie dreigen te verminderen.   
De precieze wijze waarop fibromyalgie ontstaat is niet bekend, maar recent 
onderzoek geeft aan dat centrale sensitisatie mechanismen waarschijnlijk een 
rol spelen. Een combinatie van genetische aanleg, de mate van oorspronkelijk 
aanwezige pijnprikkeling en cognitieve emotionele aspecten worden geacht 
abnormale pijnverwerking in het centrale zenuwstelsel te veroorzaken en te 
leiden tot de chronische wijdverspreide pijn bij patiënten met fibromyalgie. 
Er is nog steeds discussie of fibromyalgie een ziekte is, of het mogelijk is een 
objectieve diagnose te stellen en wat dan de essentiële diagnostische criteria 
zouden moeten zijn. Ondanks de complexe en controversiële achtergrond van 
de aandoening, worden de aanzienlijke gevolgen die fibromyalgie kan hebben 
niet in twijfel getrokken.190      
Er is nog weinig bekend over determinanten en over gevolgen van artrose en 
fibromyalgie. Dat geldt ook voor mogelijke manieren om verminderde werk- en 
sociale participatie te voorkomen danwel te beïnvloeden. Wel zijn verschillende 
modellen beschikbaar die helpen meer inzicht te geven in deze aspecten en in 
hun onderlinge relaties. In dit proefschrift is de ‘International Classification of 
Functioning, Disability and Health’ (ICF) gebruikt als raamwerk voor interacties 
tussen gezondheid, lichaamstructuren en –functies, activiteiten, participatie 
en omgevings- en persoonlijke factoren. Het Model Arbeidsbelasting van Van 
Dijk e.a. biedt een basis voor onderzoek naar fysieke, cognitieve en emotionele 
factoren die werkvermogen en werkparticipatie beïnvloeden. Het ‘Common-
sense model of Illness Representations’ van Leventhal e.a. heeft als achtergrond 
gediend voor het analyseren van de relaties tussen ziektegerelateerde 
ervaringen, ziektepercepties en activiteiten en participatie. 
Dit proefschrift richt zich op drie hoofdthema’s, namelijk:
Beperkingen met betrekking tot werk bij mensen met beginnende  - 
artrose van de heup en / of de knie;
De rol van ziekteperceptie bij mensen met fibromyalgie; en - 
De invloed van educatie over de achterliggende mechanismen van  - 
fibromyalgie op ziekteperceptie en ervaren gezondheid.
Voor het eerste thema zijn drie onderzoeksvragen geformuleerd. Ten eerste of 
de reproduceerbaarheid van de Work Well Functionele Capaciteits Evaluatie 
bij mensen met beginnende artrose van de heup en / of de knie voldoende is 
om een eendaags in plaats van een tweedaags protocol te gebruiken [hoofdstuk 
2]. Ten tweede of zelfgerapporteerde gezondheid en functionele capaciteit 
bij mensen met artrose van de heup en / of de knie verschillen van die van 
gezonde werkende mensen [hoofdstuk 3]. En ten derde of de functionele 
capaciteit van mensen met beginnende artrose voldoende is om aan fysieke 
werkeisen tegemoet te komen [hoofdstuk 3]. 
Voor het tweede thema zijn twee onderzoeksvragen opgesteld, te weten: Zijn 
de psychometrische eigenschappen van de herziene versie van de ‘illness 
perception questionnaire’ acceptabel wanneer deze gebruikt wordt bij 
Nederlandse patiënten met fibromyalgie? [hoofdstukken 4 & 5] en Wat zijn 
de ziektepercepties van mensen met fibromyalgie en zijn ze gerelateerd aan 
catastroferen en kwaliteit van leven? [hoofdstukken 4 & 5].Samenvatting       191
De onderzoeksvraag behorend bij het derde thema luidt: Wordt schriftelijke 
educatie over het centrale sensitisatie mechanisme gewaardeerd door mensen 
met fibromyalgie en leidt het tot veranderingen in cognities en kwaliteit van 
leven? [hoofdstukken 6 & 7]. 
 
De fysieke capaciteit van de werknemer is één van de aspecten uit het belasting- 
en belastbaarheidsmodel. Voor het meten van de fysieke capaciteit van een 
persoon kunnen Functionele Capaciteits Evaluaties (FCE’s) worden gebruikt, 
bestaande uit verschillende testonderdelen die werkgerelateerde situaties 
nabootsen. De Work Well FCE is zo’n test voor fysieke capaciteit, maar door 
het tweedaagse meetprotocol is deze test tijdrovend en duur. In hoofdstuk 2 is 
de noodzaak onderzocht voor het testen op twee achtereenvolgende dagen bij 
mensen met artrose. Het doel van deze studie was de reproduceerbaarheid van 
de til- en draagtestonderdelen die op beide dagen worden uitgevoerd vast te 
stellen bij mensen met beginnende artrose van de heup en / of de knie, en om 
bronnen van variatie tussen de beide testdagen te analyseren. 
Negenenzeventig deelnemers met beginnende artrose van de heup en / of de 
knie werden volgens het tweedaagse Work Well FCE  protocol gemeten. De 
testonderdelen tillen hoog, tillen laag en dragen kort werden op beide dagen 
uitgevoerd. De gemiddelde verschillen in prestatie tussen de twee dagen 
op deze drie testen waren klein. Op basis hiervan is geconcludeerd dat een 
tweedaags FCE protocol niet nodig is bij het testen van groepen mensen met 
beginnende artrose van de heup en / of de knie, zoals in onderzoeksettingen. 
Het probleem is dat er aanzienlijke intra-individuele verschillen werden 
gevonden tussen de twee dagen. We hebben niet kunnen aantonen welke 
factoren verantwoordelijk zijn voor deze verschillen in testprestaties. Dat maakt 
het onmogelijk om voor de individuele patiënt te bepalen wie in aanmerking 
dient te komen voor een eendaagse danwel een tweedaagse test.
Tevens moet rekening gehouden worden met een behoorlijke natuurlijke 
variatie in testscores, wat betekent dat een grote verandering in testscores nodig 
is om te kunnen spreken van een klinisch relevant behandeleffect wanneer de 
test gebruikt wordt voor evaluatieonderzoek.192      
Het doel van hoofdstuk 3 is om de zelfgerapporteerde gezondheid en de 
functionele capaciteit van mensen met beginnende artrose van de heup en / of 
de knie te vergelijken met referentie data van gezonde werkende mensen en om 
te bepalen of deze capaciteit voldoende is voor de fysieke eisen die aan werk 
worden gesteld. Gegevens van deelnemers aan het Cohort Heup en Cohort 
Knie (CHECK)  onderzoek en van 275 gezonde werkende mensen uit de SF36 
gezondheidsvragenlijst en zes testonderdelen van de Work Well FCE werden 
geanalyseerd. 
Vergeleken met gezonde werkenden rapporteerden de deelnemers aan CHECK 
(n=93) op baseline een slechtere fysieke gezondheid, waarbij vrouwen ook 
een slechtere mentale gezondheid rapporteerden. Op de FCE presteerden 
de vrouwen met artrose op alle 6 testonderdelen significant lager dan de 
gezonde werkende vrouwen. Mannen met artrose presteerden op 3 van de 6 
test items significant lager dan de werkende mannen. De functionele capaciteit 
en de zelfgerapporteerde gezondheid van mensen met beginnende artrose 
van de heup en / of de knie was slechter vergeleken met gezonde werkende 
mensen. Een aanzienlijk deel van de vrouwen had een functionele capaciteit 
die als onvoldoende beschouwd kan worden om werk met lage fysieke 
eisen uit te voeren. Gebaseerd op hun FCE resultaten zouden ze niet in staat 
zijn ‘licht, zittend werk’ uit te voeren waarin af en toe tot 4.5 kg getild moet 
worden. Dit levert een risico op voor zowel hun participatie in werk als voor 
vrijetijdsactiviteiten.  
Eerdere studies bij mensen met chronische aandoeningen hebben het belang 
van de overtuigingen en percepties van patiënten aangetoond. Op basis van 
Leventhals ‘model of illness representations’ werd de ‘revised illness perception 
questionnaire’ (IPQ-R), oftewel herziene ziekteperceptie vragenlijst, ontwikkeld 
om deze ziektepercepties te meten. 
In hoofdstuk 4 hebben we psychometrische aspecten van de Nederlandstalige 
versie van de IPQ-R voor fibromyalgie geanalyseerd en ziektepercepties van 
deelnemers met fibromyalgie beschreven. Hiervoor is gebruik gemaakt van 
een grote groep patiënten met fibromyalgie die in de laatste 10 jaar tenminste 
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De validiteit van de symptomen die opgenomen zijn in het ‘ziekte-identiteit’ 
domein van de vragenlijst werd bevestigd en de interne consistentie van 
alle negen domeinen, behalve die van drie van de subdomeinen die naar 
mogelijke oorzaken vragen, bleek acceptabel (Cronbach’s alphas > 0.75). De 
domeinstructuur die in eerder onderzoek was vastgesteld voor de originele 
Engelstalige versie kon niet geheel worden bevestigd in de Nederlandse 
fibromyalgie versie, vooral niet voor de subdomeinen over oorzaken van de 
aandoening. Toch waren de meeste psychometrische eigenschappen van de 
Nederlandse IPQ-R voor fibromyalgie vergelijkbaar met die van de originele 
Engelstalige versie. Geconcludeerd werd dat de Nederlandstalige versie van de 
IPQ-R voor fibromyalgie acceptabele psychometrische eigenschappen vertoond.
De deelnemers bleken geen samenhangend beeld te hebben van hun 
symptomen en aandoening; de gedachte bij hen is dat hun ziekte een sterk 
chronisch beloop heeft en dat fibromyalgie veel negatieve gevolgen voor het 
functioneren heeft. Bij vergelijkingen van de ziektepercepties van patiënten met 
fibromyalgie en patiënten met chronisch vermoeidheidsyndroom, reumatoïde 
artritis en coronaire hartziekten worden in meerderheid van de gevallen 
verschillen gevonden. De ziektepercepties van patiënten met fibromyalgie 
wijken op alle domeinen van de vragenlijst af van die van patiënten met 
coronaire hartziekten. Zowel patiënten met chronisch vermoeidheidsyndroom 
als met reumatoïde artritis schrijven meer symptomen toe aan hun aandoening 
en denken dat hun aandoening meer negatieve gevolgen heeft, maar zijn meer 
geneigd te denken dat hun symptomen ooit zullen verdwijnen, dan patiënten 
met fibromyalgie. 
In hoofdstuk 5 is de Nederlandse IPQ-R voor fibromyalgie verder 
geanalyseerd, en zijn ziektepercepties en hun relaties met kwaliteit van 
leven en catastroferen onderzocht. Eenenvijftig leden van de fibromyalgie 
patiëntenorganisatie vulden de aangepaste IPQ-R, en de Nederlandse versies 
van de ‘pain catastrophizing scale’ en de ‘fibromyalgia impact questionnaire’ 
tweemaal in met een tussenpauze van drie weken. 
De resultaten voor de interne consistentie gaven hetzelfde beeld als bij 
hoofdstuk 4. De drieweekse test-hertest betrouwbaarheid was acceptabel 
(Pearson’s correlatiecoëfficiënten ≥ 0.55) voor alle domeinen en subdomeinen, 
behalve voor het ‘ziekte-identiteit’ domein (0.24). De lage correlatie op dit 194      
laatste domein geeft waarschijnlijk de in de tijd wisselende symptomen van 
fibromyalgie weer.
De deelnemers beschouwden hun fibromyalgie als een chronische aandoening 
met serieuze gevolgen, hadden weinig vertrouwen in de eigen mogelijkheden 
om iets aan hun aandoening te doen en verwachtten ook niet dat medische 
behandeling effectief zou kunnen zijn. Wanneer de gedachten over de oorzaken 
voor fibromyalgie onderverdeeld worden in psychologische of somatische 
oorzaken met een interne of een externe attributie, blijkt dat een somatische 
oorzaak het meest genoemd wordt (in 64% van de gevallen), en dat in 90% van 
die gevallen de somatische oorzaak een externe attributie had. Psychologische 
oorzaken werden in 31% van de gevallen genoemd, met een interne attributie 
in 65% van deze gevallen. Verscheidene domeinen van de ziekteperceptie 
vragenlijst hingen sterk samen met catastroferen, ervaren symptomen en 
ervaren invloed van de aandoening op het dagelijks leven, wat aangeeft dat 
ziektepercepties een belangrijke rol spelen in ervaren gezondheid. 
De Nederlandstalige IPQ-R voor fibromyalgie is een bruikbare vragenlijst om 
ziektepercepties te meten. De ziektepercepties hangen samen met kwaliteit van 
leven en catastroferen. Het is daarom van belang om ziektepercepties te meten 
en te integreren in de behandeling van mensen met fibromyalgie. 
Gebaseerd op de gedachte dat een beter begrip van de achterliggende 
mechanismen van hun aandoening de uitkomsten voor patiënten zal 
verbeteren, is in hoofdstuk 6 de waardering en de invloed van een eenvoudige 
brochure met uitleg over pijn neurofysiologie bestudeerd bij mensen met 
fibromyalgie. Een brochure met informatie over het centrale sensitisatie 
mechanisme, waarin een toelichting wordt gegeven met betrekking tot 
de overgevoeligheid van neuronen en een metafoor wordt gebruikt van 
een brandalarm dat afgaat zonder dat er brand is, werd naar leden van de 
fibromyalgie patiëntenorganisatie gestuurd. De waardering van de brochure 
werd gemeten met 10 vragen over de relevantie van de informatie voor de 
deelnemer (0-30) en de mate van geruststelling die de brochure bood (0-30), 
waarbij een hogere score aangeeft dat men het meer eens is met de relevantie en 
mate van geruststelling. Ziektepercepties, catastroferen en gezondheid werden 
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scale’ en ‘fibromyalgia impact questionnaire’ op baseline (T0), na een controle 
periode van 3 weken (T1) en 6 weken na de interventie (T2). 
De gemiddelde (sd) resultaten voor relevantie en geruststelling van de brochure 
waren respectievelijk 21.6 (5.6) en 18.7 (5.7). Alleen in de IPQ-R domeinen 
‘samenhang van symptomen en aandoening’ en ‘emotionele gevolgen’, en in 
pijn en vermoeidheid traden significante positieve veranderingen op tussen 
T0 en T2. Correlaties tussen de waardering van de brochure en veranderingen 
in de uitkomstmaten varieerden tussen r = 0.00 en r = 0.34. De deelnemers 
vonden de brochure belangrijk, bruikbaar, duidelijk en geruststellend voor 
patiënten met fibromyalgie in het algemeen, maar gaven aan dat de brochure 
hun eigen gespannenheid en angstgevoelens niet wegnam. De conclusie is 
dat de informatie vooral relevant wordt gevonden voor anderen en dat het 
moeilijk blijkt om deze aan zichzelf te relateren en toe te passen in de eigen 
situatie. Om klinisch relevante veranderingen in ziektepercepties, catastroferen 
en ervaren gezondheid bij patienten met fibromyalgie te verkrijgen zal de pijn 
neurofysiologie educatie waarschijnlijk aangepast moeten worden aan het 
individu met meer en langere contacten met het individu. 
Hoofdstuk 7 beschrijft een multi-centrum gerandomiseerde gecontroleerde 
studie met als doel om bij mensen met fibromyalgie de effecten vast te 
stellen van uitgebreide schriftelijke educatie over pijn neurofysiologie op 
ziektepercepties, catastroferen en ervaren gezondheid. Voor deze studie hebben 
we meer gedetailleerde informatie aan de brochure toegevoegd, waaronder 
afbeeldingen van het zenuwstelsel en voorbeelden van hoe patiënten met 
fibromyalgie de informatie uit de brochure toepassen in hun dagelijks leven. 
Met alle deelnemers is eenmalig telefonisch contact opgenomen, voor een 
gesprek over de inhoud van de brochure. Daarna hadden de deelnemers de 
mogelijkheid om schriftelijke vragen te stellen. 
Patiënten met fibromyalgie afkomstig uit twee gespecialiseerde pijncentra 
in België werden ‘at random’ toegewezen aan de groep die de brochure met 
pijn neurofysiologie educatie kreeg of aan de groep die een brochure met 
ontspanningseducatie kreeg. De Nederlandstalige versies van de IPQ-R, de 
‘pain catastrophizing scale’ en de ‘fibromyalgia impact questionnaire’ werden 
op vier tijdstippen ingevuld; drie weken voor en direct voorafgaand aan de 
interventie, zes weken respectievelijk zes maanden na de interventie. 196      
Ziektepercepties en ervaren symptomen van fibromyalgie fluctueerden in 
de tijd. Alleen de mate waarin fibromyalgie als chronisch wordt gezien nam 
significant af (p = .03; effect size = .50). Voor alle andere uitkomsten waren de 
‘effect sizes’ klein tot zeer klein. Er werden geen klinisch relevante effecten 
gevonden van zowel de brochure met pijn neurofysiologie educatie als de 
brochure met ontspanningseducatie. Deze resultaten geven duidelijk aan dat 
gestandaardiseerde algemene schriftelijke educatie alleen niet voldoende 
is om cognities van patiënten met fibromyalgie te veranderen. Vanwege de 
complexiteit van de aandoening is ons advies om onderzoek te doen naar de 
effectiviteit van op het individu aangepaste, solo- of groepssessies met pijn 
neurofysiologie educatie. 
In het afsluitende hoofdstuk, hoofdstuk 8, zijn de belangrijkste resultaten 
voor elk van de onderzoeksvragen samengevat. De belangrijkste resultaten 
zijn bediscussieerd en methodologische kwesties zijn beschreven. Tot slot zijn 
implicaties en aanbevelingen voor onderzoek, beleid en klinische praktijk 
geformuleerd. 
Om een compleet beeld te verkrijgen van de mogelijkheden tot het uitvoeren 
van werk dienen naast de resultaten van een FCE ook werkplekonderzoek, 
uitgebreide analyse van persoonlijke en omgevingskenmerken en 
zelfgerapporteerde psychosociale meting, zoals een vragenlijst voor 
ziektepercepties, geïnventariseerd te worden. Het belang daarvan is duidelijk 
vanwege de verwachte toename van beperkingen in werk als gevolg van 
aandoeningen van het houding- en bewegingsapparaat met de leeftijd en de 
ongezonde moderne levensstijl. Daarnaast is het beleid steeds meer gericht op 
een hogere en langdurige werkparticipatie, speciaal voor vrouwen en mensen 
ouder dan 55 jaar. Het vroeg signaleren van risicogroepen en risicofactoren 
in het werk en het aanbieden van gerichte behandelingen die de fysieke en 
mentale gezondheid van patiënten optimaliseren, inclusief aanpassingen in 
werk, is dan ook essentieel. Fysiotherapeuten, bedrijfsartsen, werknemers, 
werkgevers en beleidsbepalers dienen hierin allen hun verantwoordelijkheid te 
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Gezien de belangrijke rol van ziektepercepties in de gezondheidsbeleving van 
mensen met chronische aandoeningen van het houding- en bewegingsapparaat, 
is het zaak dat zorgverleners aandacht besteden aan die ziektepercepties. 
Complexe aandoeningen zoals fibromyalgie zullen waarschijnlijk een 
multidisciplinaire aanpak nodig hebben. De fysiotherapeut kan hierin een 
essentiële rol hebben. Tijdens de opleiding zal specifieke training op het 
gebied van het meten, herkennen en veranderen van ziektepercepties, en het 
samenwerken met andere zorgverleners aan de orde moeten komen.
Algemene schriftelijke educatie over pijn neurofysiologie alleen is niet 
voldoende om cognities van mensen met fibromyalgie te veranderen. 
Intensievere cognitieve behandelingen waarin de pijn neurofysiologie educatie 
wordt aangeboden, of bijvoorbeeld ‘acceptance and commitment therapy’ zijn 
veelbelovende strategieën voor deze en andere complexe aandoeningen, maar 
meer onderzoek naar hun toepasbaarheid en effectiviteit bij specifieke patiënten 
is nodig. De kennis- en onderzoekscentra van Hogescholen zijn met hun directe 
contacten met het werkveld de aangewezen plaatsen om dit type toegepast 
wetenschappelijk onderzoek uit te voeren.198      
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Onderzoek doen kun je niet alleen. Er zijn dan ook heel veel mensen die direct 
en indirect een bijdrage hebben geleverd aan het tot stand komen van dit 
proefschrift. Juist alle contacten en de samenwerking met zovelen vormden 
de basis voor dit onderzoek en hebben voor mij het promotietraject de moeite 
waard gemaakt. Een woord van dank is daarom op zijn plaats.
Allereerst heel veel dank aan de leden van mijn begeleidingscommissie; 
promotores prof. dr JW Groothoff en prof. dr CP van der Schans, en co-
promotores dr CP van Wilgen en dr MF Reneman. 
Beste Johan, ik vond het een voorrecht om van je te mogen leren.  
Je enthousiasme en positiviteit werkten aanstekelijk en gaven mij de energie om 
door te zetten. Met je ervaring en deskundigheid op het gebied van de sociale 
gezondheid en van begeleiden van promovendi, heb je belangrijk bijgedragen 
aan de verschillende manuscripten en behoedde je mij voor valkuilen en 
tegenslagen. Je bood vertrouwen, en een prettige, stimulerende werksfeer. Ook 
bood je mij een structuur met vaste afspraken, deadlines en regels waaraan ik 
mij diende te houden. Daarin werkte jij zelf het beste, maar deze was voor mij 
soms wel erg strak. Wat zal ik je af en toe het bloed onder je nagels vandaan 
hebben gehaald als ik weer eens net twee dagen later, of een week, met mijn 
concepten kwam! Toch heb je daar (tot nu) nooit een punt van gemaakt en 
kwam je in onze overleggen met pragmatische oplossingen, en praatjes over 
voetbal, steken onder water naar allen aan tafel, en zo nog van alles, en moest 
ik maar weer zien de heren in het gareel te krijgen… Achteraf bezien is die 
structuur ook voor mij goed geweest; zonder dat was dit proefschrift er nu 
zeker nog niet geweest en misschien wel nooit afgekomen. Dank je wel voor het 
delen van je kennis, voor je openheid, en voor de tijd die je in mij investeerde. Ik 
vind het heel erg jammer dat we waarschijnlijk niet samen verder zullen gaan 
in onderzoek nu ik net begin aan mijn loopbaan maar jij moet afbouwen na je 
welverdiende emeritaat. 
Beste Cees, onze kennismaking gaat al een behoorlijke tijd terug. Ik zocht een 
onderwerp voor mijn afstudeerproject bij Bewegingswetenschappen waarbij ik 
graag ‘iets met revalidatie’ wilde doen, en jij was net coördinator geworden van 
onderzoekstrajecten op Beatrixoord. Je durfde het aan om met mij een studie 
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hartritmestoornissen. Daarna bezorgde je mij een mooi bijbaantje tijdens mijn 
studie Fysiotherapie als medewerker bij OKER. De onderzoekswereld in 
Groningen bleek klein, want bij de Hanzehogeschool kwamen we elkaar weer 
tegen. Je betrok mij vanaf de start van je lectoraat Transparante Zorgverlening 
bij onderzoeksideeën, subsidieaanvragen en ontwikkelingen. Daar werd de 
basis gelegd voor mijn promotietraject. Bedankt voor het bieden van al deze 
kansen, het vertrouwen dat je in mij bleef houden, voor je luisterend oor, steun 
en begrip. De interessante discussies die we voerden, je feedback op concepten, 
je kennis en al je andere bijdragen zijn heel waardevol geweest voor het tot 
stand komen van dit proefschrift en voor mijn persoonlijke ontwikkeling.  Bij 
mijn buluitreiking bedankte mijn vader jou omdat je zo goed voor mij had 
gezorgd. Hij zou dat nu zeker weer -waarschijnlijk uitbundiger- hebben gedaan, 
en terecht! Ik hoop dat we elkaar nog heel lang blijven tegenkomen.
Paul, jouw deskundigheid en grote inzet hebben mij enorm geholpen, hoewel 
ik er in eerste instantie niet altijd vrolijk van werd. Als ik namelijk dacht 
dat een manuscript wel zo ongeveer af was, moest het volgens jou nog een 
stuk ‘strakker’, had ik niet voldoende durf getoond in aanbevelingen of kon 
de insteek toch nog een beetje anders. En dan zette je ook nog af en toe je 
psychologen-pet op en kreeg ik het zwaar voor de kiezen. Zonder gekheid: 
dank je wel dat je mij naar voren schoof in projecten die jij had opgezet, voor al 
je bijdragen aan de onderzoeksdesigns, bewerkingen en beschrijvingen van de 
verschillende studies, je zeer deskundige inhoudelijke feedback en bovenal voor 
je hulp bij mijn groei zowel als onderzoeker en als persoon. Ik kijk er naar uit 
onze samenwerking voort te zetten in het nieuwe Antwerpen-ziektepercepties-
onderzoek dat al in de startblokken staat.
Michiel, vanaf het begin was je bij het traject betrokken en ik ben blij dat 
aan het eind dit ook ‘officieel’ werd gemaakt. Hartelijk dank dat je altijd 
bereikbaar en bereid was om te helpen, voor je positieve kritiek op concepten 
(het ‘luctor et emergo’ is volgens mij wel aardig uitgekomen, maar ja, is het 
ooit echt klaar?), het overbrengen van je kennis, je hulp bij het testen en het 
trainen van testleiders, je mooie ideeën voor onderzoek, de energie die je 
me door je opmerkingen en suggesties gaf om door te gaan, het sfeermaken 
tijdens onze reisjes naar Zwolle en Enschede en op andere bijeenkomsten, en je 
betrokkenheid. Ook onze samenwerking gaat gelukkig voort, in mooie plannen Dankwoord       203
voor verder onderzoek en in ieder geval in de afronding van de test-hertest 
studie.
Lida op ’t Ende en Judith van der Boom, hartelijk dank voor jullie 
ondersteuning, het telkens weer zoeken en vinden van gaatjes in agenda’s, het 
lekker praktisch en actief meedenken, en af en toe gewoon even kletsen. 
De leescommissie bestaande uit prof. dr SK Bulstra, prof. dr J Dekker  en prof. 
dr JHB Geertzen wil ik bedanken voor het beoordelen van mijn proefschrift.
De Hanzehogeschool Groningen ben ik dankbaar voor het bieden van de 
mogelijkheid om onderzoek te doen. Ik wil het College van Bestuur bedanken 
voor het mede beschikbaar stellen van financiële middelen, het stafbureau 
Onderwijs & Onderzoek voor organisatie en ondersteuning, Geiske Steendam 
voor de interesse in en ondersteuning van onderzoek binnen ‘haar’ Academie 
voor Gezondheidsstudies, en de teamleiders van de opleiding Fysiotherapie 
voor de persoonlijke support en het rekening houden met mijn onderzoek in 
de planning van onderwijstaken. Veel dank ook voor de financiering vanuit het 
promotiefonds van de Rijksuniversiteit Groningen.
Saxion hogeschool, in de personen van dr Frits Oosterveld en jonge dr André 
Bieleman, heel hartelijk bedankt voor de leuke bijeenkomsten die we hadden 
bij jullie, bij ons of bij Wientjes, jullie bijdragen aan onze manuscripten over 
artrose, de uitwisseling van kennis en ideeën, en het samen alweer nieuwe 
plannen maken voor vervolgonderzoek. André, ik vind het een eer om aan jouw 
proefschrift een bijdrage te hebben mogen geven, en ik ben dankbaar voor jouw 
bijdrage aan mijn proefschrift. Onze discussies en uitwisseling van ervaringen 
tijdens allerlei ontmoetingen hebben me gestimuleerd en enthousiast gehouden. 
Dat jij net een beetje op mij vooruit liep daagde mij uit toch op z’n minst bij je in 
de buurt te blijven, maar was ook in veel opzichten handig om van te leren en 
af en toe gebruik van te maken. 
Prof. dr J Nijs, beste Jo, het was zeer ‘plezant’ regelmatig even af te reizen naar 
Belgenland. Je hebt mij en onze studenten daar steeds uitstekend verzorgd, 
de effectstudie in goede banen geleid, mij veel bijgebracht op het gebied van 
educatie, chronische pijn en onderzoek. Heel veel dank daarvoor, en ook voor 204       
je altijd adequate reacties op vragen en concepten, het meedenken, je inbreng 
in het onderzoek en het creëren van een erg prettige werk-ambiance. Er 
liggen nog veel data uit de RCT en we schrijven inmiddels alweer een nieuw 
onderzoeksvoorstel, dus gelukkig is onze samenwerking nog niet ten einde. 
Dank ook aan al je kamergenoten bij Artesis, vooral Mira Meeus, voor het met 
ons delen van de toch al wat beperkte werkruimte, de discussies die we hadden 
en de gezelligheid. Jullie gastvrijheid is ongekend, zelfs van dien aard dat er 
geregeld ‘vreemde beestjes’ op onze USB-sticks mee teruggenomen werden 
richting Groningen…. 
Ik ben veel dank verschuldigd aan alle studenten van de opleiding 
Fysiotherapie Groningen die hebben meegeholpen bij het testen van 
proefpersonen, het versturen van vragenlijsten, het coördineren van de 
voortgang van de verschillende onderzoeken, het zoeken en samenvatten van 
artikelen en het invoeren van data. Met name wil ik hier Renske van Abbema 
noemen. Je was pionier vanuit het Hoge Noorden in Antwerpen en hebt daar 
de interventie voor de RCT helpen schrijven en de structuur van dat onderzoek 
uitstekend neergezet. Heel fijn was dat je ook na je afstuderen betrokken 
wilde blijven bij het onderzoek en tijd wilde besteden aan hulp aan mij. Ik 
heb grote waardering voor je tomeloze inzet bij onder andere het bellen van 
proefpersonen, je geduld en precisie, en je open, sociale persoonlijkheid. Dank 
je wel dat je mijn paranimf wilt zijn. Inmiddels ben je zelf begonnen aan een 
mooi promotietraject; ik heb er volledig vertrouwen in dat je daarin gaat slagen.
De studies die beschreven zijn in dit proefschrift hadden überhaupt niet 
uitgevoerd kunnen worden zonder de vrijwillige medewerking van de vele 
proefpersonen in mijn onderzoek. Allen bedankt voor jullie bereidwilligheid 
bij het steeds weer invullen van vragenlijsten, jullie openhartigheid als 
gevraagd werd om opmerkingen of reacties en jullie inspanningen tijdens 
de FCE’s. En dat terwijl ik er vaak niets tegenover kon plaatsen; fantastisch! 
De fysiotherapeuten die cliënten gestimuleerd hebben om mee te doen, Wim 
Hilberdink in het bijzonder, hartelijk dank voor jullie inzet.Dankwoord       205
Dank ook aan alle onderzoekers van het lectoraat Transparante Zorgverlening, 
speciaal aan de ‘bewoners’ van de onderzoekskamer. Hoewel soms over 
hele andere onderwerpen, de gesprekken en discussies met jullie en de 
onderzoekpresentaties door jullie hebben mij geholpen in mijn onderzoek. Heel 
prettig om onder mensen te zijn die in hetzelfde schuitje zitten. Wim Krijnen, 
hartelijk dank voor je hulp bij de statistische analyses en het corrigeren van mijn 
Engels bij het laatste manuscript. Ook Ruth Rose bedankt voor het redigeren 
van stukken tekst.
Een woord van dank aan iedereen bij PHR. Fijn dat ik speciaal uitgenodigd 
werd voor het AIO-overleg; hierdoor heb ik me als externe onderzoeker toch 
erg bij jullie thuis gevoeld. De ‘rondjes’ die we daar deden, de informatie-
uitwisseling bij de Research Pub’s, en de onderzoekspresentaties en discussies 
tijdens de PHR-vergaderingen hebben ideeën en inzichten opgeleverd voor 
mijn onderzoek, mij scherp gehouden en gemotiveerd. Roy Stewart bedankt 
voor de vele vrijdagmiddagen die je aan mij besteedde om mij wegwijs te 
maken in statistische analyse technieken. Hoewel het voor mij moeilijke materie 
blijft, hebben de sessies met jou mij het vertrouwen gegeven dat we het goed 
hebben aangepakt. Je vertalingen van de droge cijfers naar tastbare voorbeelden 
uit het dagelijks leven staan me nog helder voor de geest. 
Ook een aantal onderzoekers van UMCG lokatie Beatrixoord wil ik bedanken. 
Ilse Stuive voor je snelle en heldere uitleg van de Multiple Group Method. 
Remko Soer hartelijk dank voor het ter beschikking stellen van de data van 
gezonde werkenden, en voor de interessante discussies en gezellige sociale 
momenten. Deze laatste beleefde ik ook met vele andere onderzoekers van het 
UMCG en van ‘de overkant’.
Mijn collega’s bij de opleiding Fysiotherapie wil ik bedanken voor jullie 
interesse, het delen van jullie expertise, jullie ondersteuning door mee te 
denken, soms taken van mij over te nemen, of te zorgen voor afleiding. De 
goede onderlinge sfeer op onze gang houdt voor mij het werken leuk.
In het bijzonder hartelijk dank aan mijn (oud-)kamergenoten. Jullie hebben, 
ondanks jullie eigen drukke werkzaamheden, de afgelopen jaren geregeld tijd 
gemaakt om mijn gemopper aan te horen als het even niet zo lekker liep. Maar 
ook werd regelmatig stil gestaan bij de succesmomenten. Het zit erg lekker in 
A.029, wetende dat ik mezelf kan zijn en gewaardeerd wordt.206       
Familie en vrienden, hoewel niet iedereen altijd begreep waar ik mee bezig was 
(“wanneer ben je nu eens afgestudeerd?”), dank voor vele gezellige uurtjes ter 
ontspanning en het ook eens even met andere dingen bezig kunnen zijn.
Esther en Janet, vriendinnen die er altijd zijn met oprechte interesse, goede 
raad en support. Als je het het minste verwacht wordt het bijna altijd het leukst: 
EVEN wat drinken, en dan tot diep in de nacht doorgaan. Dat moeten we snel 
weer eens doen! De eetclub; Doriene, Froukje, Sandra, Roelie, dank voor jullie 
gezelligheid en steun, fijn dat het altijd gewoon weer goed is ook al zien we 
elkaar soms een lange tijd niet.
Lieve mama, dank je wel voor al je zorgen voor mij, je onvoorwaardelijke liefde, 
steun en vertrouwen en je peptalks. Wat doe je het goed! Papa, was je maar 
hier, dan was het allemaal net een beetje leuker…. Ik weet dat je altijd trots op 
me bent geweest, dat was ik ook op jou. Allerliefste zussie, dank je wel voor 
je onophoudelijke meeleven en support. Ik bewonder je sociale karakter en je 
vermogen om ondanks tegenslagen toch steeds sterk(er) door te gaan. Heel fijn 
dat ik van je organisatie-talent gebruik mag maken, als mijn paranimf. Ook mijn 
schoonfamilie wil ik bedanken voor de soms heel wezenlijke discussies, en voor 
de af en toe broodnodige relativering en vele gezellige (late) uurtjes.
Bart, lieffie, je wilde hier helemaal niet genoemd worden, maar dat doe ik 
natuurlijk toch.  Juist doordat onze karakters zo verschillen, vullen we elkaar 
goed aan. Hoewel ik in eerste instantie meestal niet direct heb toegegeven dat 
je gelijk had, heb ik je adviezen vaak zeker wel opgevolgd. Zo leerde je mij veel 
te kunnen bereiken door niet te lang te blijven denken, maar gewoon te gaan 
zitten en door te gaan tot het af is al is dat midden in de nacht. Dank je wel dat 
je met mij zoveel geduld hebt, ondanks dat je daar nu niet echt in uitblinkt. Ik 
heb veel zin in onze toekomst samen, zolang het allemaal maar niet al te ‘echt’ 
gaat worden, hè! Curriculum Vitae       207
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Miriam van Ittersum werd op 1 juni 1978 geboren in Alphen a/d Rijn. Na 
afronding van het VWO aan de scholengemeenschap ‘De Amersfoortse 
Berg’ te Amersfoort in 1996, studeerde zij Bewegingswetenschappen aan 
de Rijksuniversiteit Groningen met als afstudeerrichting Revalidatie. Haar 
afstudeeronderzoek verrichtte zij bij het toenmalige Centrum voor Revalidatie 
Beatrixoord naar de gezondheidsgerelateerde kwaliteit van leven en mate 
van angst voor bewegen bij mensen met ernstige hartritmestoornissen en 
een geïmplanteerde defibrillator. Tijdens het laatste jaar van haar studie 
Bewegingswetenschappen startte zij met de opleiding Fysiotherapie aan de 
Hanzehogeschool Groningen. In 2001 werd het diploma voor de Master of 
Science opleiding Bewegingswetenschappen behaald, en ruim twee jaar later 
werd ook de Bachelor opleiding Fysiotherapie voltooid.
Na haar afstuderen heeft Miriam gewerkt als fysiotherapeut in een 
aantal eerstelijns praktijken. Al snel kreeg zij de mogelijkheid om op de 
Hanzehogeschool Groningen aan de slag te gaan met onderwijsontwikkeling 
voor de opleiding Fysiotherapie en met onderzoek bij het Lectoraat 
Transparante Zorgverlening. Wat begon met enkele uren in de week is 
uitgegroeid tot een full-time dienstverband met direct onderwijsgevende taken, 
ontwikkeltaken, en onderzoek. Begin 2006 is zij gestart met haar promotie-
onderzoek naar determinanten en gevolgen van ervaren gezondheid bij mensen 
met aandoeningen van het houding- en bewegingsapparaat. Hierin werd 
samengewerkt met collega’s van de Rijksuniversiteit Groningen, Universitair 
Medisch Centrum Groningen, Saxion Hogeschool Enschede, Artesis 
Hogeschool Antwerpen en verschillende praktijken voor fysiotherapie.
Ze komt uit een gezin met twee kinderen en woont sinds 2001 samen met 
haar vriend (en twee katten) in Groningen. Ze houdt van sport -zowel actief 
als passief-, reizen en lezen. Na haar promotie zal zij parttime als docent aan 
de opleiding Fysiotherapie verbonden blijven, en inmiddels worden nieuwe 
mogelijkheden tot onderzoek verkend. 210       
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This thesis is published within the research program Public Health Research 
(PHR) of the Research Institute SHARE of the Groningen Graduate School 
of Medical Sciences (embedded in the University Medical Center Groningen 
/ University of Groningen). More information regarding the institute and its 
research can be obtained from our internetsite: www.rug.nl/share.
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Co-supervisors: dr FGJ Oosterveld, dr MF Reneman
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validity in work disability assessment
Supervisor: prof dr JW Groothoff
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Chang CMS (2009) Ageing with joy; the effect of a physical education programme on 
the well-being of older people
Supervisors: prof dr JR van Horn, prof dr JW Groothoff, prof dr MA Vreede
Co-supervisor: dr M Stevens
Krokavcová M (2009) Perceived health status in multiple sclerosis patients
Supervisor: prof dr JW Groothoff
Co-supervisors: dr JP van Dijk, dr I Nagyová, dr Z Gdovinová, dr LJ Middel
El-Sayed Hussein El-Baz N (2009) Effect of clinical pathway implementation and 
patients’ characteristics on outcomes of coronary artery bypass graft surgery
Supervisor: prof dr SA Reijneveld
Co-supervisors: dr LJ Middel, dr JP van Dijk, dr PW Boonstra214       
Buitenhuis J (2009) The course of whiplash; its psychological determinants and 
consequences for work disability
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van de medische afdeling bij de arbeidsinspectie
Supervisors: prof dr JW Groothoff, prof dr MJ van Lieburg, prof dr D Post
Jansen DEMC (2006) Integrated care for intellectual disability and multilpe sclerosis
Supervisors: prof dr D Post, prof dr JW Groothoff
Co-supervisor: dr B Krol